
Abstract
This working paper aims to synthesise existing research and thinking on how antimicrobials are procured and 

ways to improve the current purchasing system. It examines interventions designed to improve innovation, 

access, and stewardship of antimicrobials and seeks to lay the foundation for a new CGD working group, A New 

Grand Bargain for Antimicrobial Procurement: Improving Purchasing Systems to Enhance Access, Stewardship, 

and Innovation for Antimicrobials in Low- and Middle-Income Countries (LMICs). We conducted a systematic 

review of academic and grey literature and identified 141 papers. We also interviewed 28 stakeholders with a 

broad range of expertise in this field. Key findings include:

•	 The literature is overly focused on high-income countries (HICs). Whilst 51 percent of papers mention 

an LMIC (72/141), fewer than 10 percent exclusively focus on LMICs (14/141). Also, just 12.5 percent of 

papers with listed authors (16/128) have any authors based in an LMIC. LMIC- and HIC-based groups 

have very different priorities, as evidenced in both the interviews and the literature. Those in the former 

group focus more on access to drugs, while the latter are more concerned about innovation. Both groups 

highlighted stewardship as a priority.

•	 There is broad agreement that a new purchasing system is needed for antimicrobials in LMICs. Although 

the literature lacks consensus about the best way to reform purchasing systems, interview findings 

suggest a more recent coalescence around subscription models in HICs. In these models, purchasers 

pay annually for a drug, regardless of how many units are needed. The National Health System in the 

United Kingdom is currently piloting such a system with two drugs, and the US Congress is considering 

its own version with the PASTEUR Act. There is less clarity on the optimal system for LMICs.

•	 There is insufficient research on how to implement policies and—with the exception of the GAIN 

Act, a 2012 piece of US legislation that grants an additional five years of exclusivity for qualifying 

antimicrobials—a dearth of research evaluating previously implemented initiatives.
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Executive summary

Introduction
Antibiotic resistance directly causes an estimated 1.27 million deaths per year. Another 3.68 million 

people per year contract a resistant infection, as calculated by a recent report in The Lancet (Murray 

et al. 2022). This burden falls heaviest on the world’s poor, with a child born in Africa being 58 times 

more likely to die from resistance in the first five years of life than one born in a high-income country 

(HIC). Despite this disproportionate burden, the majority of literature identified in previous studies 

of antimicrobial resistance (AMR) and economic models for the antimicrobials market focus on HICs. 

This is likely in part because the largest markets by financial value are in HICs. Existing literature 

also indicates a lack of consensus on the procurement incentives best suited to overcome AMR. 

However, this gap has not been explored systematically. To examine different ways to purchase 

antimicrobials in low- and middle-income countries (LMICs), the Center for Global Development 

(CGD) is launching a working group, A Grand Bargain for Antimicrobial Procurement: Improving 

Purchasing Systems to Enhance Access, Stewardship, and Innovation for Antimicrobials in Low- and 

Middle-Income Countries. This working paper seeks to lay the foundation for the working group by 

synthesising existing research and current thinking on how antimicrobials are procured and ways 

to improve the system. Working group discussions and additional research will further explore 

tailored solutions for different LMICs, given the socioeconomic and political diversity among these 

countries.

Methodology
Literature was identified through a systematic search of peer-reviewed journals using seven 

online databases. Articles were included if they discussed alterations to procurement systems—

in any setting, including both LMICs and HICs—designed to incentivise antibiotic research and 

development (R&D), increase access, or support stewardship. Grey literature was identified by 

searching the references of key review articles and searching the archives of key organisations and 

advocacy groups. Twenty-eight experts were also interviewed using a standard set of questions.

Shortcomings of current antimicrobial purchasing systems
The literature analysed and interviews conducted revealed three fundamental flaws in current 

procurement arrangements for antimicrobials: providing insufficient and inequitable access to 

antimicrobials, incentivising overuse and inappropriate use, and failing to adequately fund R&D for 

new drugs. Current purchasing systems fail to ensure availability and affordability of antimicrobials, 

especially in LMICs, where small market sizes often deter manufacturers from registering and 

selling their products due to low profit projections and unjustified barriers to entry including 

burdensome and inefficient registration processes. Concern about access to antimicrobials was 

greatest among interviewees based in LMICs or whose work focuses on LMICs. Fundamental market 
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failures in current procurement models also undermine stewardship, motivating overmarketing 

and overuse by coupling profit with volume of antimicrobial sales. A broad range of experts 

emphasised the need for greater stewardship embedded in new purchasing models. Pharmaceutical 

representatives’ greater interest in stewardship than access issues was particularly notable, 

demonstrating their focus on protecting the supply of antimicrobials and concern that expanded 

access could speed up exhaustion of the drugs. Finally, the small market for new antimicrobials 

creates insufficient incentives for R&D, leading to a dry pipeline for new antimicrobials, which are 

especially needed to replace drugs when resistance crops up. The pharmaceutical industry and 

other HIC-focused experts voiced this concern most prominently. To incentivise innovation, experts 

generally agreed on the need to expand the use of “pull” mechanisms—those that encourage R&D 

through promises of future profit. The literature review focuses on proposed and implemented 

interventions to incentivise innovation in the antimicrobials market.

Numerous new purchasing systems have been theorised and piloted to address these weaknesses 

in the antimicrobial pipeline, but the market for antimicrobials remains largely unchanged. Global 

declarations and national action plans (NAPs) serve as commendable first steps to advancing access, 

promoting stewardship, and incentivising innovation, but many countries lack the political will 

to go beyond words by fully funding these initiatives and implementing changes. For example, in 

fiscal year 2019–2020, only 19.9 percent of countries reported that their NAPs had funding sources 

identified (WHO, FAO, and OIE 2021). Moreover, NAPs often lack detail on how to promote R&D for 

AMR. Experts from LMICs and HICs alike cited lack of awareness of the issue and collective action 

issues as key barriers to driving action. Along with the lack of political will to implement solutions, 

experts disagree on the most effective and appropriate purchasing systems in each setting.

Overview of recently implemented interventions
Both the academic and grey literature provide many economic solutions for AMR. A preliminary 

step for all interventions, addressed by the WHO through their priority pathogen list and subsequent 

set of target product profiles (TPPs), is to form consensus on what pathogens should be targeted, 

ensuring that the drugs developed consider the needs of smaller markets in the Global South, which 

tend to be less profitable.

This section summarises the main interventions put forward in the literature and analyses 

them along the axes of increasing innovation, reducing unnecessary use, and improving access 

(see Figure E.1).
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FIGURE E.1. A successful procurement system needs 
to provide access, stewardship, and innovation

Over the past decade, many countries have adapted their procurement systems1 or created new 

funding mechanisms to develop and purchase antimicrobials:

•	 Grants are the most widely used intervention to increase innovation in antimicrobial 

development. This funding to bring new products through the early stages of R&D is 

particularly important for small and medium enterprises. Some funders of innovation 

currently build in explicit provisions for access and stewardship, but this is not universal.

•	 The Global Antibiotic Research and Development Partnership (GARDP) similarly supports 

the drug development process but extends beyond providing grants by partnering with 

companies to support the development of affordable new treatments that address global 

public health needs, and by repurposing older antibiotics that are no longer profitable.

•	 Clinical trial and drug approval reforms—such as fast-tracking and accepting data from 

noninferiority trials—have been implemented to make the drug development process more 

efficient, thereby stimulating R&D. While these changes can support increased innovation 

in and access to antimicrobials, modifying the clinical trial and drug approval process does 

not address stewardship concerns.

•	 Increasing reimbursement per dose offers another way to incentivise innovation through 

increased revenues, since manufacturers are typically paid per pill sold. However, this 

intervention is backed by only small-scale evidence, and its financial impact is unclear. 

Further, increased reimbursement does not directly address access issues and may worsen 

stewardship by providing an incentive for companies to overmarket their products.

•	 The 2012 GAIN (Generating Antibiotic Incentives Now) Act in the United States grants an 

additional five years of exclusivity for qualifying antibiotics, protecting them from generic 

entry and thus allowing an additional five years of sales revenues. Although GAIN does not 

1 For the purpose of the screening, procurement system was defined broadly and included funding support aimed at 

drugs in development and policies that had a large influence on sales, reimbursement, and revenues, such as some 

stewardship policies.
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address stewardship or access concerns—and indeed potentially worsens each of these by 

incentivising overuse of drugs and delaying the entry of affordable generics—further use of 

similar strategies is frequently proposed in the literature.

•	 Restrictive prescribing is intended to directly improve the stewardship of drugs by 

increasing the regulations for dispensing and prescribing. These measures may limit 

consumption of certain antibiotics, but they may also increase the use of other antibiotics 

as alternatives. In some instances, this shift in usage could be beneficial by shifting 

consumption toward antibiotics that show lower resistance potential. The problem arises 

when restrictions on first-line drugs lead to increased usage of more important drugs that 

have higher resistance potentials or for which multi-drug-resistant organisms have already 

evolved.

•	 Finally, financial incentives have been shown to alter prescribing behaviour, thereby 

helping to improve stewardship. However, like restrictive prescribing, this intervention may 

undermine access to key drugs, and it fails to directly incentivise innovation and thus may 

not be workable, particularly in LMICs.

Ideas that have not been implemented
Beyond the interventions that have been implemented, many more have been proposed and piloted:

•	 Market entry rewards (MERs) are the most commonly proposed intervention to drive 

antimicrobial innovation. This pull incentive is likely to be beneficial because it would 

provide a known return for developers (i.e., reduce their risk), enable targeting of the 

incentive to areas of high unmet need, and ensure global access to and appropriate use 

of resulting new drugs. While MERs provide a good balance of stewardship, access, and 

innovation, there is significant debate over what form such rewards would take.

•	 Subscription models—a subset of MERs—incentivise R&D by providing regular payments 

to manufacturers. Pilots in the United Kingdom and Sweden have generated small-scale 

evidence for this model, although the latter was criticised by many interviewees for not 

being large enough to spur innovation. A subscription model would be implemented at 

scale in the United States through the proposed PASTEUR (Pioneering Antimicrobial 

Subscriptions to End Up surging Resistance) Act.

•	 Transferable exclusivity vouchers would address the limitations of the GAIN Act, granting 

drug developers the ability to either lengthen the patent life of another drug it markets 

or sell the voucher to another drug developer. This model would be simple to implement, 

though it could hinder access by delaying the transition of a different drug to generics.

•	 The options market for antibiotics builds from the MER approach and would allow payers to 

purchase the right to buy a set number of units at a discounted price, which would directly 

aid in access and provide steady funding to support innovation but has only limited ability to 

promote stewardship.
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•	 The diagnosis confirmation model reimburses the use of novel antimicrobials at a higher 

price only when the diagnosis is confirmed with a diagnostic test or by physician judgment—

thereby promoting stewardship and potentially stimulating innovation by paying for the 

value of antibiotics when justified. However, this model relies on diagnostic capabilities and 

data systems that are comparatively weaker in LMICs, potentially limiting access to needed 

antimicrobials.

Successful implementation of any of these models requires updating strategies for drug pricing 

and forming consensus on what pathogens should be prioritised. To this end, health technology 

assessments (HTAs) should be used to consider the societal benefits of each drug.

The literature on procuring antimicrobials is primarily focused on HICs. Many papers (51 percent; 

72/141) do mention LMICs, but often just in passing. Fewer than 10 percent of papers (14/141) 

exclusively focus on LMICs. Just 12.5 percent of the papers with listed authors in this study (16/128) 

had an author based in an LMIC. No papers with an LMIC-based author discussed increasing the price 

of antibiotics. These papers were also less likely to focus on tax incentives but more likely to discuss 

diagnostic confirmation of infections models and financial incentives for prescribers. In recent 

years, there have been relatively fewer papers discussing MERS and market exclusivity extensions, 

and far more papers discussing subscription models.

Limitations
Due to limitations in the literature, this paper did not usually distinguish between first-, second-, 

and third-line treatments, or different LMICs—despite the diversity among countries to which this 

term applies. The literature is predominantly focused on HICs, with fewer than 10 percent of papers 

(14/141) focused exclusively on LMICs. This bias in the literature likely impacted the interventions 

discussed in this paper. Where the literature or interviewees raised concerns about specific 

interventions not working in LMICs, we have shared these. One-quarter of the interviewees for this 

study currently live in LMICs; several more were from an LMIC but lived and worked in an HIC at 

the time of the interview. A higher response rate from those based in HICs and a greater likelihood 

that interviewees would suggest HIC-based researchers led to a lower portion of interviewees being 

based in LMICs than originally intended. The research focus on procurement systems meant that a 

greater number of papers focused on innovation than on access or stewardship.

Discussion
Political problems, not technical issues, are the primary issues contributing to AMR and 

undermining the implementation of solutions. Numerous new purchasing systems have been 

theorized and piloted to address these weaknesses in the antimicrobial pipeline, but the market 

for antimicrobials remains largely unchanged. Without clear, actionable strategies to translate 

commitment into action, many of these declarations simply pay lip service to the cause. NAPs must 
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be funded, operationalized, and evaluated to successfully mitigate AMR through known solutions. 

Arrangements and incentives for antimicrobial procurement must be a key part of these national 

policies. While there has been progress in advancing “push” incentives to stimulate innovation 

in antimicrobial R&D, further work is needed, since neither push nor pull incentives alone will be 

sufficient to drive the required levels of innovation (Outterson 2021). Future research should focus 

on methods for driving awareness and action to address AMR; effective implementation of these 

systems; and evaluation of these interventions along the axes of access, stewardship, and innovation. 

While innovation is the primary concern for HICs, LMICs focus on access or stewardship. This 

imbalance leads to a response to resistance that is disproportionately focused on the needs of HICs, 

neglecting analysis and recommendations for the appropriate policies and effective implementation 

to address AMR in resource-constrained settings. Going forward, more research is needed to 

understand the best-fit solutions for LMICs.

Overcoming the AMR crisis requires global coordination, and LMICs and HICs must define their 

distinct—yet complementary—rights and responsibilities. Such complementary action will ensure 

there is sufficient funding for innovation and access to critical products while protecting the value 

of these products by reducing unnecessary use. Going forward, CGD’s working group will examine 

different ways to purchase antimicrobials in LMICs in order to identify actionable policies for 

improving access to and stewardship of key products and to increase funding for research into new 

ones. Our current procurement system for antimicrobials results in unintended consequences: we 

need to buy smarter. Governments, civil society, industry, health providers, and patients need to 

strike a new grand bargain to govern the rights and responsibilities to develop, protect, and ensure 

access to these vital medicines.

1. Introduction
The arrival of the antimicrobial era in the 1940s greatly improved global health, driving a large 

decrease in deaths caused by infectious disease. In part due to antimicrobials, infectious diseases 

killed 22 times fewer people in the United States in 1999 than they did in 1900 (Armstrong, Conn, and 

Pinner 1999). However, as bacteria and other microbes evolve to counter the drugs we use to treat 

infections, existing antimicrobials are increasingly failing (Hall et al. 2018). Antimicrobial resistance 

(AMR) directly causes an estimated 1.27 million deaths per year. Another 3.68 million people contract 

a resistant infection each year, as calculated by a recent report in The Lancet (Murray et al. 2022). 

People in low- and middle-income countries (LMICs) are 1.5 times more likely to die from AMR. The 

people dying in poorer parts of the world also tend to be much younger and thus lose more of their 

lives to AMR. The Lancet report’s findings suggest 99.65 percent of deaths due to AMR in children 

under five happen in LMICs, with a child in Africa being 58 times more likely to die from AMR than 

one in a high-income country (HIC) (McDonnell and Klemperer 2022). It is thought that, if this 

problem is left unchecked, the burden of disease will rise further and could reach 10 million deaths 

per year (Review on Antimicrobial Resistance 2014).
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The majority of literature identified in previous studies of economic models for the antimicrobials 

market—such as the papers included in the 2014 review by Renwick et al.—focuses on HICs. Existing 

literature also indicates a possible lack of consensus on the procurement incentives best suited 

to overcome AMR. When less wealthy countries are mentioned, they are often criticised for their 

weaker regulatory controls or “contribution” to the problem of resistance, with even less research on 

how to tackle the unique challenges of resistance in resource-constrained settings. However, this 

gap has not been explored systematically. To examine different ways to purchase antimicrobials in 

LMICs, the Center for Global Development (CGD) is launching a working group titled A Grand Bargain 

for Antimicrobial Procurement: Improving Purchasing Systems to Enhance Access, Stewardship, and 

Innovation for Antimicrobials in Low- and Middle-Income Countries. This group will identify actionable 

policies to improve access to and stewardship of key products, and to increase funding for research 

into new ones. Working group discussions and additional research will further explore suitable 

procurement incentives for various contexts, given the socioeconomic and political diversity 

among LMICs.

This working paper seeks to lay the foundation for the working group by synthesising existing 

research on the procurement of antimicrobials. This report—and the broader research project—

seeks to analyse the various purchasing systems theorized, piloted, and implemented and their 

impact on access, innovation, and stewardship. The report extrapolates lessons from HICs, among 

other methods, to lay the groundwork for the working group, which will envision ways to improve 

the procurement of antimicrobials in LMICs. The definition of procurement used for this analysis was 

kept intentionally broad and includes grants, which provide support for late-stage research and are 

often linked to price, access, and stewardship. A combination of interviews with key stakeholders and 

a review of both grey and academic literature were used to identify the problems with the current 

economic model for antimicrobials that need to be fixed, solutions that have been implemented 

successfully, and proposals on how to improve the economic model for AMR. This analysis is guided 

by the three pillars of access, stewardship, and innovation.

Section 2 outlines the methodology for this paper. Section 3 explores problems identified with the 

current system. Section 4 looks at the solutions that have been implemented. Section 5 explores 

proposals not yet implemented. Section 6 considers limitations of this study, and Section 7 discusses 

policy implications from the findings.

2. Methodology
This analysis is based on a combination of literature reviews and interviews. Literature was identified 

through a systematic search of peer-reviewed journals complemented with a grey literature search 

(see Appendix 1 for the full strategy). In January 2022, an electronic search was performed of seven 

databases: PubMed, Web of Science, Cochrane Library, Scopus, Business Source Complete, EconLit, 

and the Cumulative Index to Nursing and Allied Health Literature. In each database, two separate 
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searches were run: a broader search, filtered by publication year of 2014 or later, and a narrower 

search (including LMIC terms) for all years. This strategy was chosen in order not to overlap with 

the results yielded by the 2014 Renwick, Brogan, and Mossialos review. Search results were initially 

screened by applying ineligibility criteria to titles and abstracts. Articles were excluded if they did 

not focus directly on human health; were not in English; or focused on surveillance, characterisation 

of antimicrobials or resistant microbes, or non-financial stewardship interventions. The second 

screening stage involved assessing full texts against eligibility criteria: articles were included if 

they discussed alterations to procurement systems2 (in any setting, including both LMICs and HICs) 

designed to incentivise antibiotic research and development (R&D), increase access, or support 

stewardship. During screening, literature was included, excluded, or—if there was any ambiguity 

about whether the criteria were met—sent to a three-person review group to assess eligibility. 

Grey literature was identified by searching the references of key review articles and searching the 

archives of key organisations and advocacy groups (see Appendix 2 for the list of organisations).

We interviewed 28 people working to address AMR, including experts from a diverse range of 

industries: 4 healthcare professionals, 4 from donor organisations, 6 policymakers, 6 from the 

pharmaceutical industry, and 8 from academia. These interviewees were identified based on 

findings from the literature review and the researcher team’s contacts, and interviewees were 

asked for suggestions of other people to speak to, in a process known as snowball sampling. Of the 

28 interviewees, 7 were based in LMICs and an additional 9 were categorised as development-

focused; these were people working in development organisations or international organisations 

with an LMIC remit or academics with a substantial focus on LMICs. Twelve were based in HICs and 

were not focused on development; however, this group included individuals from organisations like 

the Wellcome Trust and CARB-X, whose focus extends beyond HICs. A breakdown of interviewees by 

industry type and status of development focus can be found in Table 1.

TABLE 1. Breakdown of interviewees by industry and development focus status

LMIC-based Nondevelopment-
focused, HIC

Development-
focused, HIC

Total

Academia 3 4 1 8
Funder 0 2 2 4
Healthcare 3 1 0 4
Pharmaceutical 0 4 1 5
Policymaker 1 1 5 7
Total 7 12 9 28

We used a standard set of questions to guide these discussions (as outlined in Appendix 3), which was 

shared with interviewees in advance, asking experts for their views on priority issues contributing 

2 For the purpose of the screening, procurement system was defined broadly and included funding support aimed at 

drugs in development and policies that had a large influence on sales, reimbursement, and revenues, which included 

some stewardship policies.
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to AMR, the current purchasing system for antimicrobials, possible alternative purchasing systems, 

and barriers to building consensus to implement solutions. Interviews were conducted between 

January and March 2022. Individuals were identified based on our prior knowledge of stakeholders 

in this space, prominent names in the literature, and additional recommendations from those 

interviewed.

3. Shortcomings of current antimicrobial purchasing 
systems

Priorities in tackling resistance
The interviews revealed wide consensus that there is a problem with the way antibiotics are 

procured, making the need for a new purchasing system clear. Current procurement arrangements 

have three fundamental flaws: providing insufficient and inequitable access to antimicrobials, 

incentivising overuse and inappropriate use, and failing to adequately fund R&D for new drugs. The 

relative importance of each of these shortcomings varies depending on the country in question. 

Experts from both LMICs and HICs also acknowledged that “there is no one-size-fits-all approach to 

procurement,” emphasizing the need for tailored solutions.

The first question interviewees were asked was, “What are the two or three biggest policy problems 

contributing to AMR?” Respondents were counted as identifying access, innovation, or stewardship 

as a key issue if they highlighted that area in answer to this question, or if a later answer emphasised 

it as an important contributor to the problem. Figure 1 outlines the distribution of these results.

FIGURE 1. Number of interviewees who identified access, 
innovation, and/or stewardship as key contributors to AMR
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There was no consensus among interviewees on the main problem; instead, interviewees’ responses 

and prioritisation correlated with their background. Those based in an LMIC or working in the 

development field but residing in a HIC more frequently prioritised access and less commonly 

mentioned the lack of innovation as a problem. Only 5 of the 17 LMIC-based or -focused individuals 

highlighted innovation as a key issue. Instead, these respondents often said things like “lack of access 

to second-line drugs drives the burden of deaths, rather than lack of access to new, innovative drugs”; 

“not convinced of the urgent need to get new antibiotics, but it would be useful to have some in the 

locker for the future”; “I am worried that implementing pull incentives would just distract people 

from WASH [water, sanitation, and hygiene] work—which would be better value for money in LMICs.” 

Table 2 breaks down the priorities of the major problems in AMR based on respondents’ residency 

and whether their work has a development lens.

TABLE 2. Interviewees’ views on the major driver(s) of AMR, 
broken down by geography and/or development focus

Access as a Major  
Policy Problem

Stewardship as  
a Major Policy Problem

Innovation as a Major  
Policy Problem

LMIC-based (n = 7) 4 (50%) 5 (63%) 3 (38%)
Development-focused,  
HIC-based (n = 9)

6 (67%) 4 (44%) 2 (22%)

Nondevelopment-focused,  
HIC-based (n = 12)

4 (33%) 9 (75%) 9 (75%)

Access issues were most highlighted by people working in development. Many of these respondents 

stated that current purchasing systems do not ensure access to antimicrobials, leading to voids 

and stockouts, and facilitating the spread of resistance. In markets with weak regulatory capacity 

and a large presence of falsified antimicrobials, access to quality assured medicines is far from 

guaranteed. Barriers such as small market sizes and unstable demand limit the production 

and stable supply of existing antibiotics. Fear of resistance and inappropriate use also “give 

pharmaceutical companies pause when deciding whether to register products in new countries.” 

Regulatory hurdles were also seen as delaying access to quality-assured products, especially 

in LMICs. This reflection echoes the Access to Medicine Foundation’s Antimicrobial Resistance 

Benchmark 2021, which found only six on-patent antibacterial and antifungal medicines and 

vaccines had been filed for registration in 10 or more of the 102 LMICs considered (Access to Medicine 

Foundation 2021). Small market sizes often deter manufacturers from registering and selling 

their products in LMICs due to low profit projections. Instead, manufacturers were seen by these 

respondents to often focus their efforts on large HIC markets, where they get the most payoff.

In contrast, most nondevelopment-focused, HIC-based respondents identified innovation 

as a critical policy problem, as outlined in Table 2. This ratio held true among the HIC-based 

pharmaceutical representatives interviewed as well, with three-quarters highlighting innovation 

as a key problem. Thus, this difference does not seem to be driven by the different makeup 
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of our interviewees. These nondevelopment-focused, HIC-based respondents were also more likely 

to highlight stewardship as a concern and were the least likely to focus on access—the biggest 

barrier identified by LMIC residents. Fundamental market failures in current procurement models, 

leading to inappropriate overuse of antimicrobials, were highlighted by eight interviewees. These 

interviewees highlighted that current purchasing systems couple profit with volume of antimicrobial 

sales, incentivising manufacturers to sell as many units as possible. Notably, pharmaceutical 

representatives were more focused on stewardship than access issues, demonstrating their focus on 

protecting the supply of antimicrobials and concern that expanded access could speed up exhaustion 

of the drugs.

This difference in perspectives was also stated directly in some interviews. One LMIC resident 

told us, “There’s a divergence of interests between the Global North and South. The Global North is 

interested in new antibiotic production, R&D, stewardship, and surveillance. This is being done to 

identify threats to the Global North—not to help the Global South. The Global South is more interested 

in infection burden and reducing infectious disease.” These distinct interests suggest the need for a 

grand bargain, which would establish different expectations for LMICs and HICs in order to deliver on 

each stakeholder’s separate, yet complementary, objectives.

This difference in priority is particularly important because there is often a direct trade-off between 

policies that improve access to antibiotics and those that ensure stewardship. Many of the LMIC 

residents and development-focused, HIC-based individuals stressed this point, saying that in areas 

with low state capacity or a shortage of doctors, rules that require a prescription for antibiotic 

dispensing would lead to a large increase in fatalities. Thus, policy solutions need to balance trade-

offs between access and stewardship. For example, one respondent stated, “Although maternal and 

child health has some of the highest burden of infection and AMR, this should not be the first target 

for reducing unnecessary use since antibiotics are key to mitigating high mortality rates among 

these demographics.” This respondent further emphasised the tension between decreasing use to 

conserve antimicrobials and ensuring access to life-saving drugs, highlighting that rapid access 

to the appropriate course of antimicrobials is critical to survival among young children, since 

infections can quickly become fatal.

Attitudes from HICs often differed again, with one nondevelopment-focused respondent telling 

us that “the vast majority of the high prevalence [of resistance] is in LMICs—with the exception 

of China—so it’s an overuse issue . . . Some countries don’t even require prescriptions.” Balancing 

these competing goals and perspectives is the goal of CGD’s new working group, A Grand Bargain 

for Antimicrobial Procurement.

A new model for purchasing antimicrobials
The second question posed to interviewees was, “Do we need a new system for purchasing antibiotics?” 

Out of the 28 respondents, 20 said yes; 3 expressed doubts that a new system was needed, citing 
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political and financial challenges; 1 said that change was only needed in LMICs with small markets; 

and 4 did not feel they had sufficient knowledge to answer. Those who advocated a new system called 

attention to various considerations in line with their distinct priorities, outlined above. Respondents 

cited a lack of investment in R&D due to limited returns, incentives to oversell antibiotics, and systems 

that often fail to get antibiotics to those who need them, particularly in LMICs.

When asked to describe what the ideal system would look like, about half of respondents advocating 

a new purchasing system thought that there needed to be separate purchasing systems for LMICs 

compared with HICs. They suggested models for antibiotic purchasing including pooled procurement 

mechanisms and donor funding. They highlighted how global procurement mechanisms have 

advanced access to key medical products in other disease areas. For example, Gavi, the Vaccine 

Alliance supplies vaccines to LMICs, and the Global Fund to Fight AIDS, Tuberculosis, and Malaria 

procures medicines for HIV, tuberculosis, and malaria. Some highlighted the importance of 

strengthening the global architecture and having a more focused and coordinated procurement, 

including through existing mechanisms like UNICEF and initiatives like SECURE, to facilitate access, 

stewardship, and innovation for antimicrobials. Respondents also advocated antibiotic purchasing 

systems that vary based on population size. Indeed, three respondents thought that it was important 

to distinguish between large markets in LMICs and small countries that often struggle with 

regulatory or supply chain issues. Two respondents underlined the need for countries’ contributions 

to global purchasing systems to vary by income level. One such person told us that the “ideal system 

would be for nations to pay, according to GDP, into a pot that acts as a pull incentive.” This interviewee 

went on to suggest that this could mean subsidies for the poorest countries so that antimicrobials 

were “nearly free,” to be funded by much higher fees from wealthier countries. These perspectives 

suggest there is a wide recognition that any future procurement system should consider the needs of 

countries with greater resource constraints.

Of the 20 respondents who wanted a new system, 15 favoured an approach that delinks profit from 

sales volume.3 Delinking revenues and profits from sales volumes was generally seen as the best way 

to manage the competing demands of raising revenue, ensuring access, and removing the pressure 

to overprescribe.

There was no consensus among respondents on which drugs to include in such a scheme. Most 

respondents who expressed an opinion believed any scheme should include new drugs. However, 

opinions varied on whether there needed to be a new system for other drugs. Some respondents 

worried that changing policies for the generic market might raise prices or reduce access. These 

respondents felt that while some regulation might be needed—to improve medicine quality or reduce 

unnecessary use—no fundamental change is needed in the way these drugs are purchased. However, 

3 Note that the word delinkage has previously been defined to mean delinking the cost of investment in R&D from the 

price and volume of drug sales. However, we define delinkage to mean delinking profit from sales volume—this is how 

delinkage is most commonly used in the literature. Note also that the concept of delinking profit from sales volume is 

occasionally referred to decoupling.
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several respondents who advocated a new procurement system thought a new system is needed for 

older treatments. These experts called for purchasing systems to increase production of existing 

treatments that face low commercial viability—despite high effectiveness—due to limited demand, 

in addition to older antibiotics that “may be on a shelf somewhere” and can be repurposed to address 

multi-drug-resistant infections. Some experts highlighted the failure of current purchasing systems 

to provide stable access to first- and second-line drugs, let alone new ones, in LMICs, where most 

purchasing is program- or disease-specific. Two respondents suggested that a wider solution to AMR 

might be to place a small tax on generic antibiotics to secure the supply chain or maintain capacity to 

surge up production of newer drugs. Some experts said there may be promising older drugs that no 

longer have intellectual property protection, thereby failing to incentivise the clinical trials needed 

to bring these drugs to market. An interviewee suggested that a system to incentivise the screening 

of old libraries and conduct relevant clinical trials would have significant societal value, but this is 

not well incentivised under the current system.

Seventeen interviewees cited the need for international coordination on solutions to address 

AMR. However, nobody suggested a single system for purchasing drugs across the world. Rather, 

interviewees called for widespread agreement on the goals for such a system and coordination 

among countries, including between LMICs and HICs. Ultimately health, economic, and political 

systems vary greatly between countries, and the right solution will need to be tailored to each 

specific country.

Political problems
Sixteen interviewees from LMICs and HICs alike cited lack of awareness of the issue and collective 

action issues as a key barrier to driving action, leading to “a lack of dedicated financing for AMR.” The 

collective action problem undermining effective and equitable procurement leads to a “race to the 

bottom,” where individual countries are incentivised to pay the minimum price for new drugs. These 

low prices imperil both the quality and security of the supply chain. Given the “leadership void,” AMR 

may be the “perfect issue for LMICs to step up” and take the lead in facilitating global collaboration 

and advancing the implementation of alternative purchasing systems for antimicrobials. LMICs 

“should have a mandate for saying what changes are needed” because they have a disproportionate 

burden of AMR and distinct priorities.

Many interviewees drew parallels between the issues of AMR and climate change, pointing out wider 

trends in the inability to deal with long-term threats. Four people made this analogy, pointing out 

that climate change is also “slow moving, not an acute problem.” Because of this lack of political will, 

an interviewee stated that “far less is spent on AMR than other health issues.” This underinvestment 

in AMR is backed up in the statistics on global health expenditure: Of the more than $274 billion4 

4 This was calculated using pharmaceutical research expenditure from Statista in 2018 and global funding for 

government and philanthropic R&D from 2009 as measured by Røttingen et al. 2013.
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invested in health R&D in 2018, only 1.8 billion (0.65 percent) was allocated for products and 

technologies to address AMR (Statista 2022; Global AMR R&D Hub 2022). This, in turn, leads to far 

less research in this space. Of the 413,591 medical studies currently being tracked by ClinicalTrials.

gov, just 2,689—also 0.65 percent—are for antimicrobials, antibacterials, or antibiotics (US National 

Library of Medicine 2022).

Different approaches were put forward to drive action, with some respondents suggesting greater 

public awareness to raise the public profile of AMR. In line with this, one former senior government 

official told us that “politicians only respond to things people are concerned about.” Several of the 

respondents who had worked in government went on to advocate the “need to do far more to bring 

policymakers from finance and health together.” These respondents felt that finance departments 

are usually key to mobilising extra resources. There was also a belief that COVID had highlighted the 

economic costs of a pandemic and could therefore make arguments about the economic benefits 

of tackling AMR more compelling. However, the pandemic has also reduced most governments’ 

spending, making its effect on the funding for AMR a double-edged sword. Other respondents 

highlighted that the recent Global Research on Antimicrobial Resistance (GRAMS) study estimating 

the global burden of AMR (Murray et al. 2022) could play an important role by highlighting the 

severity of this problem to policymakers.

Despite the political difficulties, all but one of the respondents who discussed collective action 

issues thought policy was moving in the right direction. “We actually have come quite a long way in 

making action.” This change is mostly due to the implementation of grants and other funding that 

lower the costs of R&D, changes around the use of antimicrobials in agriculture in some countries, 

and measures to promote stewardship. There was a sense that progress toward larger changes in 

the structure of the antimicrobials market has been far slower than efforts to “protect the early-

stage pipeline,” especially due to the efforts of CARB-X (Combating Antibiotic-Resistant Bacteria 

Biopharmaceutical Accelerator) and the AMR Action Fund, and to support new products in achieving 

regulatory approval. These reflections align with our findings from the literature review, which 

suggest that larger structural changes are more difficult to implement. Many respondents cited hope 

that the Global Antibiotic Research and Development Partnership (GARDP), through its SECURE 

initiative, could come to play a major role in ensuring that access, innovation, and stewardship reach 

people in poorer parts of the world. Others highlighted the progress made through the subscription 

models piloted by the United Kingdom and Sweden and outlined their hope that the US PASTEUR 

(Pioneering Antimicrobial Subscriptions to End Up surging Resistance) Act would create greater 

funds for innovation.
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4. Overview of recently implemented interventions
Both the academic and the grey literature provide many solutions for antimicrobial resistance, as 

summarised in Table 3. Over the past decade, many countries have adapted their systems or created 

new funding mechanisms for antimicrobials. This section summarises the main interventions 

put forward in the literature and analyses them along the axes of increasing innovation, reducing 

unnecessary use, and improving access (see Figure 2). Section 5 then looks at ideas put forward in the 

literature that have not yet been Implemented.

FIGURE 2. A successful procurement system needs 
to provide access, stewardship, and innovation

For all interventions discussed, a preliminary step is to form a consensus on what pathogens should 

be targeted. When making these decisions, it is important to ensure we are not just developing drugs 

for the Global North markets but also considering the needs of smaller (less profitable) markets in the 

Global South. According to some literature, the current pipeline is clustered around a few pathogens 

of interest to developers—with this interest most likely dependent on the countries where developers 

operate and where pathogens occur (Baraldi et al. 2018). However, experts we consulted stated that 

this is no longer a concern, as the pipeline is adequately focused on pathogens on the CDC and WHO 

target product profile (TPP) lists. Moreover, the 2022 GRAMs report shows that the WHO priority 

pathogen list is well targeted, including all six of the leading pathogens that contribute to the burden 

of AMR. However, the exclusion of MDR tuberculosis from the WHO list has proven controversial 

(Burki 2017), and the rating of methicillin-resistant S. aureus (the pathogen responsible for most 

direct deaths in 2019) as high rather than critical priority is notable. ReAct has called for future 

iterations of TPPs to be developed collaboratively with patients, doctors, and nurses in different 

settings (Aagaard, Malpani, and Zorzet 2021).

Incentives around antimicrobial innovation can be broadly broken down into two types. “Push” 

incentives are those that lower the cost of R&D, such as through funding or changes in regulation. 

“Pull” incentives are those that aim to improve revenue for products after they have been created 

(Cama et al. 2021)
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TABLE 3. Key features of interventions in the literature

Intervention

Number 
of Papers 

Referenced In Key Characteristics Implemented?
Market Entry 
Reward (MER)

Overview Number of 
papers (NP): 
76, percentage 
of papers with 
at least one 
LMIC-based 
author (LA): 
7.4%

A commonly proposed class of incentive whereby the drug developer 
receives a payment after regulatory approval of a drug meeting 
predefined criteria. Payment may be linked to attached sustainable use 
obligations or provisos about access. This would incentivise innovation, 
as well as stewardship and access, if correctly designed. The developer 
will earn additional revenues from sales of the antibiotic in the ordinary 
course (i.e., this is a partially delinked pull incentive).

–

Subscription 
model

Overview NP: 39, LA: 
5.6%

An alternative version of MER whereby developers receive regular 
payments post market regulation in return for access to their product, 
as required. These payments are generally in lieu of market sales in 
the country, meaning that subscription models can be fully delinked.

–

PASTEUR Act NP: 15, LA: 7.1% Proposed US legislation that would create a mechanism for developers 
to enter subscription contracts (worth US$750 million to US$3 billion), 
provided they commit to maintaining drug availability and supporting 
stewardship. Under this arrangement, the US government will have pre-
purchased these antibiotics for a decade, with no additional payments 
dependent on the volume used.

N

National Health 
Service (NHS) 
pilot, England

NP: 30, LA: 
3.7%

A fully delinked subscription scheme giving the NHS access to two 
antimicrobials (one novel and one existing). Contract price is set 
according to the value of the antimicrobial, with a cap of £10 million per 
annum. No additional payments will be made based on sales volumes.

Y (in pilot form)

Swedish 
minimum 
revenue 
guarantee

NP: 18, LA: 0% A partially delinked subscription scheme* to ensure access to patented 
antimicrobials that might otherwise not be available in Sweden due 
to insufficiently large sales volumes. Developers are guaranteed a 
minimum annual revenue; if this is exceeded, they receive a bonus.

Y

Priority Antimicrobial Value 
and Entry (PAVE) Award

NP: 6, LA: 0% A hybrid model proposed by Daniel et al. (2017). Developers would 
receive a substantial initial payment upon market entry followed by 
smaller payments, in accordance with sustainable use, availability, 
and data collection provisos. This would incentivise innovation while 
also ensuring access and stewardship.

N

Extended Exclusivity NP: 50, LA: 
6.5%

A form of intervention designed to incentivise innovation. Drug 
developers would receive extended exclusivity for the novel 
antimicrobial. However, this does not ensure access or stewardship.

Y (2012 US, Generating 
Antibiotic Incentives Now, 
or GAIN, Act)
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Intervention

Number 
of Papers 

Referenced In Key Characteristics Implemented?
Transferable Exclusivity NP: 37, LA: 6.1% The developer of a novel antimicrobial would receive an exclusivity-

extending voucher they could apply to another drug or sell. Award of 
this voucher could be reliant on submission of access plans. However, 
this approach may cause higher costs in other areas of healthcare and 
does not ensure stewardship.

N

Advanced Market Commitment (Options market) NP: 16, LA: 
8.3%

A proposed model whereby investors purchase the right to buy a set 
number of antibiotics at a discounted price if/when the antibiotic makes 
it to market (Brogan and Mossialos 2016). This incentivises innovation 
and secures access, but the impact on stewardship is less clear.

N

Diagnosis Confirmation Model (DCM) NP: 6, LA: 
16.7%

A proposed model using a dual pricing structure: a premium price is 
charged only if the antibiotic is confirmed as clinically necessary (Lum 
et al. 2018). This encourages treatment de-escalation when appropriate 
and thus is beneficial for stewardship. However, requirements for 
diagnostics and data limit the feasibility of using this model in lower-
resource settings.

N

Pay or play NP: 14, LA: 7.7% A tax, designed to incentivise innovation, imposed on any large 
pharmaceutical company not developing antimicrobials (AMR Review). 
The fees could go towards funding an MER. However, this approach 
does not consider access or stewardship concerns.

N

Tax incentives NP: 33, LA: 
3.4%

These are usually a form of push incentive for innovation (although, 
depending on the stage of the drug development process at which 
they are implemented, they can be pull incentives). They can take the 
form of credits or cuts. However, tax incentives do not ensure access or 
stewardship.

Y

Higher 
reimbursement

Overview NP: 37, LA: 0% A volume-based approach to increase drug developer profit by 
increasing the reimbursement per pill—that is, through ensuring higher 
prices more reflective of the drugs’ true value to society. However, 
volume-based approaches may disincentivise appropriate stewardship.

–

Diagnosis-Related Group (DRG) 
carve-out

NP: 27, LA: 0% Hospitals are paid via DRGs; thus, ensuring higher prices for 
antimicrobials requires that these drugs be reimbursed separately from 
the DRG payment. This approach has already been adopted in France, 
Germany, and the United States via the New Technology Add-On 
Payment (NTAP). Further US legislation (the Developing an Innovative 
Strategy for Antimicrobial Resistant Microorganisms, or DISARM, 
Act) has also been proposed to allow for broader add-on Medicare 
payments.

Y (France/Germany/NTAP 
in US) 
N (DISARM)
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Intervention

Number 
of Papers 

Referenced In Key Characteristics Implemented?
Grants NP: 87, LA: 9% A form of push incentive designed to incentivise innovation. Developers 

are given money to assist with preclinical and clinical development of 
antimicrobials. Grants could be tied to access or stewardship provisions. 
Grants are especially important for small and medium enterprises, 
which may not otherwise have sufficient funds.

Y (CARB-X, AMR Action Fund, 
Joint Programming Initiative 
on Antimicrobial Resistance 
[JPIAMR], New Drugs for Bad 
Bugs [ND4BB], etc.)

Restrictive prescribing NP: 22, LA: 40% A class of policies designed to support stewardship by preventing excess 
use. Examples include banning over-the-counter sales of antibiotics 
without prescriptions, limiting who is qualified to prescribe, and limiting 
where later-line drugs can be prescribed. However, there is a very fine 
balance between excess and access.

Y

Regulation of  
trials/drug 
approval

Overview NP: 68, LA: 
9.4%

A suite of policies designed to incentivise innovation through making the 
trials/approvals process faster and cheaper for developers. Examples 
include accelerated reimbursement review and use of noninferiority 
trials.

–

21st Century Cures Act NP: 12, LA: 0% A 2016 US law that included the limited-population antibacterial drug 
pathway. This provides a new mechanism for the US Food and Drug 
Administration review of new antibiotics designed for use in patients 
with unmet medical needs, allowing approval based on preclinical data 
and small preliminary studies.

Y

Financial strategies targeting prescribers NP: 12, LA: 
16.7%

A class of policies designed to support stewardship. Examples 
include separating prescribing from dispensing (and thus from sales 
profits), pay-for-performance schemes, and financial penalties for 
overprescribing.

Y

Long-term supply continuity model NP: 4, LA: 25% A delinked payment model that would ensure a predictable supply of 
important generic antimicrobials (Aagaard, Malpani, and Zorzet 2021). 
It is similar to an MER in that a government pays a delinked reward 
in return for supply of an antimicrobial; it could thus be used as a test 
implementation of a delinked model.

N

*Some interviewees contested categorising the Swedish minimum revenue guarantee as “subscription”—see Subscription subsection.
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Grants
The most widespread intervention to increase innovation in antimicrobial development is the 

use of grants as a push incentive. Grants are used in many countries, provided by many different 

bodies, and targeted at different stages of development. Targeting each stage of development is vital 

to ensure a robust chain of links. For example, the Joint Programming Initiative on Antimicrobial 

Resistance (JPIAMR) finances basic and preclinical research and had invested US$80 million as of 

2018 (IACG 2018). CARB-X, a nonprofit, was launched in 2016 to provide around US$825 million over 

16 years for projects in the preclinical and early clinical phases. It focuses on pathogens of critical 

or high priority on the WHO priority pathogen list (IACG 2018). To date, it has backed 92 projects 

(60 of which are active), including 19 new classes of antibiotics, 8 vaccines, and 12 diagnostic products 

(Boluarte and Schulze 2022). To be eligible for funding, grantees must commit to sell, promote, and 

distribute antibiotics responsibly and to strive for equitable availability—there can be no geographic 

restrictions (Savic and Årdal 2018). These requirements follow the patents until expiration, and 

the standards, including contractual language, have been published for others to use (CARB-X 

2021). While CARB-X funds up to 90 percent of the costs in preclinical development and 80 percent 

of Phase I costs, grantees must also secure private-sector financing. Europe’s largest public–

private partnership, New Drugs for Bad Bugs (ND4BB), funded to the tune of US$860 million by the 

Innovative Medicines Initiative, invests across the full R&D chain, although with a focus on clinical-

trial and similar expenses (Eichberg 2015; IACG 2018).

The AMR Action Fund, a global coalition including the pharmaceutical industry, philanthropic 

funders, and multilateral development banks, focuses on late-stage clinical development. The 

fund expects to invest more than US$1 billion in 15–20 projects by small biotech companies 

(Boluarte and Schulze 2022) focusing on directly acting antibacterial compounds targeting priority 

pathogens (according to the WHO and CDC threat lists). It has recently made two investments 

in novel antimicrobials. The hope is that this will bring three or four new antibacterial agents to 

clinical practice by 2030 (BEAM Alliance 2020). However, the BEAM (Biotech Companies from 

Europe Innovating in Anti-Microbial Resistance Research) Alliance believes that a diversified 

armamentarium of products will be needed to tackle the threat of AMR and thus calls for widened 

eligibility criteria to ensure that a broader scope of products is funded (BEAM Alliance 2020). 

Grants such as these should buy time to allow governments to enact broader pull incentives and 

models that can support long-term pipeline sustainability (Brennan, Williams, and Hsu 2022). 

Indeed, grants have been found to be very important for small and medium enterprises (SMEs) 

(Dutescu and Hillier 2021)—more so than are pull incentives such as MERs (Ciabuschi et al. 2020). 

However, not all funders currently build in explicit provisions for access and stewardship. Moreover, 

one interviewee advocated for making environmentally sustainable antibiotic production a condition 

of grants. If grants are to be used as the main part of incentives, it will be important to include such 

provisions in the future.
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Partnership building: GARDP
GARDP is an organisation that similarly aims to support the drug development process, but it differs 

from the above-mentioned initiatives by focusing on late-stage development (clinical phase III and 

post-approval) and partnering with companies rather than providing grants. It is designed to develop 

affordable new treatments that address global public health needs, including needs ignored by other 

developers due to risk and/or cost (Lomazzi et al. 2019). For example, GARDP has partnered with 

Entasis Therapeutics to launch phase III trials of zoliflodacin and with the Clinton Health Access 

Initiative (CHAI) and Shionogi & Co., Ltd to accelerate access to cefiderocol (GARDP 2019; 2021).

GARDP can enter at any point along the drug development pipeline—and thus is also applicable to 

repurposing older antibiotics that are not profitable because they are not patentable (Årdal, Lacotte, 

and Ploy 2021). GARDP works with industry, research organisations, academia, governments, and 

nonprofits, targeting clear product profiles and explicitly building sustainable access into its R&D 

strategies. Thus, GARDP aims to ensure access while avoiding excess. By considering the three 

pillars of innovation, access, and stewardship, this model should ensure sustainable progress in 

tackling AMR.

Clinical trial and drug approval reform
Another approach to increase the speed and number of drugs coming to market is to reform clinical 

trial and drug approval systems. For example, the US 21st Century Cures Act of 2016 included 

the Limited Population Pathway for Antibacterial and Antifungal Drugs (LPAD pathway), which 

provides a new mechanism for FDA review of new antibiotics designed for use in patients with 

unmet medical needs (Pew Charitable Trusts 2021). This change allows approval of a drug based on 

preclinical data and small preliminary studies (Savic and Årdal 2018). However, as of November 2021 

only two drugs have been approved through this pathway.5 Drugs falling under provisions of the 

Generating Antibiotic Incentives Now (GAIN) Act (see below) are eligible for fast-track and priority 

review (Pew Charitable Trusts 2013); given the broad GAIN specifications, this covers the vast 

majority of antimicrobials in the pipeline. Similarly, legislation in Germany allows for accelerated 

reimbursement review of specific antimicrobials (Gotham et al. 2021).

Clinical trials can be supported through partnerships such as the public–public European & 

Developing Countries Clinical Trials Partnership (EDCTP) between Europe and sub-Saharan Africa, 

and through infectious diseases–specific clinical trial networks (McDonnell et al. 2016). One paper 

called for a Networked Institute Model to conduct all trial stages up to market authorisation (Glover 

et al. 2021). Requirements for antibiotic clinical trials can also be altered—for example, many 

regulators moved to accepting data from noninferiority randomised controlled trials (RCTs) many 

5 The first drug approved under the LPAD pathway, in September 2018, was Arikayce—for the treatment of lung disease 

caused by Mycobacterium avium complex (MAC) in a limited population of patients who do not respond to conventional 

treatment. In August 2019, pretomanid tablets were approved in combination with bedaquiline and linezolid for 

treatment of a specific type of drug-resistant TB (FDA, 2020).

https://www.fda.gov/newsevents/newsroom/pressannouncements/ucm622048.htm
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years ago. These trials compare new drugs with existing therapies in patients with non-resistant 

disease and look for an unacceptable loss in efficacy, rather than an improvement (Lanini et al. 

2019). The rationale behind this is that even if drugs do not currently provide a clinical benefit 

compared with existing treatments, in the long run they may be valuable as existing treatments 

become less effective due to resistance. Additionally, such trials are much easier to run as they do 

not require recruiting patients with rare drug-resistant pathogens. However, some authors argue 

that noninferiority trials are ethically problematic since they effectively lower the bar (Hey and 

Kesselheim 2017), and there is concern about compromising drug safety in favour of shortcuts 

(So and Shah 2014). A majority of European countries interviewed by Årdal, Lacotte, and Ploy (2021) 

“want to see superiority trials” instead. Moreover, Lanini et al. (2019) point out that “the proportion 

of noninferiority RCTs that successfully claim noninferiority is so high that it suggests a bias in 

design, analysis, or interpretation.” They therefore call for use of adaptive RCTs, whereby study 

parameters can be modified (mid-trial) according to interim data analyses. However, interviewees 

expressed concern that such adaptive trial designs pose a problem for some LMIC regulators as many 

lack either the legal framework or the experience to accept this data—and, as a result, may delay 

access to these drugs. For example, one interviewee explained how new tuberculosis drugs were 

approved by the FDA and the European Medicines Agency (EMA) based on phase IIb data—but this 

raised difficulties in countries with strict requirements for phase III trials. Harmonisation among 

health regulatory agencies could overcome this issue (and is complementary to fast-track systems). 

Authorisation of drugs that decolonise carriers of resistant bacteria poses a particular issue, since 

these drugs only provide indirect benefits (helping patients other than the one treated). Therefore, 

when considering only the patient treated, they perform poorly on comparisons of side effects versus 

clinical benefit, and thus are less likely to be authorised. However, they are potentially highly cost-

effective when considering indirect benefits to populations vulnerable to outbreaks (Toth, Samore, 

and Nelson 2021).

Overall, changes to clinical trials and approvals have made the drug development process more 

efficient for companies, thus stimulating drug development (Bax and Green 2015). Such changes can 

also aid in ensuring access to needed drugs. However, it has been argued that much more dramatic 

changes are needed to truly promote drug development—reducing the time to market by as much 

as 80 percent (Sertkaya, Jessup, and Wong 2017). While these initiatives don’t explicitly address 

stewardship concerns, these are considered if market authorization is granted only for specific 

indications or under condition of diagnostic testing.

Increased reimbursement
Under a traditional payment system, drug producers receive a fee per pill or dose sold. Increasing 

revenue (and thus the incentive for innovation) requires increasing price, or volume sold, or both. 

France, Germany, and the United States have all enacted legislation to increase reimbursement 

per dose, providing exceptions in cost-containment mechanisms to allow higher prices for certain 
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antibacterials (Gotham et al. 2021). In countries using diagnosis-related groups (DRGs) for hospital 

billing, such measures require a DRG carve-out—that is, charging antibiotics separately from 

the DRG.6 In the United States, the New Technology Add-On Payment (NTAP), enacted in 2001, 

serves such a purpose, allowing for an additional payment for the use of a new antibacterial when 

a traditional DRG would provide insufficient reimbursement. However, one interviewee told us 

that NTAP is “widely viewed as a total failure” since it has limited positive impact on sales. Further 

changes were made in fiscal year 2020 when the Centers for Medicare & Medicaid Services changed 

the inpatient prospective payment system, increasing the NTAP from 50 to 75 percent of the cost not 

reimbursed by a DRG when a qualifying antimicrobial is used. Additionally, the eligibility criteria to 

demonstrate substantial clinical improvement over existing treatments were waived (Schneider, 

Harrison, and McClellan 2020). The severity classification for 18 types of resistant infections was also 

changed to allow for greater DRG reimbursement. These changes seem to have improved the impact 

of NTAP: while only three antibiotics qualified under NTAP between 2001 and 2020 (Schneider 2020), 

six new antibiotics qualified for fiscal year 2021 (McCaughan 2020).

In France, antibiotics are exempt from turnover liable to clawbacks7 and are guaranteed a price 

no lower than the lowest across four reference countries. Manufacturers can also request a 

price increase for medicines at risk of shortages. In Germany, qualifying antibiotics receive an 

exemption from internal price reference groups (Gotham et al. 2021). However, critics claim that 

these alterations to reimbursement mechanisms will have only a minor impact since they act 

as exceptions to broader rules, rather than a norm, and differ between markets (thus increasing 

the translational costs for companies, which will have to consider opportunities in each market 

individually; this may be especially difficult for SMEs) (Gotham et al. 2021). Accordingly, the financial 

impact is unclear—the fragmentation of markets and schemes makes it hard to assess the overall 

impact of such schemes (Gotham et al. 2021). Moreover, these approaches might not consider access 

issues and may worsen stewardship issues by providing an incentive for companies to overmarket 

their products.

Extended exclusivity: the GAIN act
The revenue that companies receive per pill sold dramatically decreases after their product goes 

off patent and generic manufacturers step in. Therefore, one way to potentially generate greater 

reimbursement for companies is to extend their product exclusivity. This is the motivation behind 

the 2012 GAIN Act in the United States, which granted an additional five years of exclusivity for 

6 DRGs are a form of hospital financing whereby the hospital is reimbursed a set price according to the diagnosis of 

the patient—as compared with a fee-for-service system, whereby hospitals are reimbursed for every procedure/

medication provided. DRGs thus encourage efficiency of healthcare provision. While this is beneficial in most 

situations, such a system disincentivises hospitals from using expensive, novel antimicrobials (even when clinically 

necessary), as the higher costs of this medicine will be not reimbursed. A DRG carve-out allows hospitals to be 

separately reimbursed for these antimicrobials, thereby preventing the provider from shouldering the high costs.

7 In France, pharmaceutical companies must contribute to the social security budget if their year-over-year turnover 

increases above a set level. This is known as a clawback scheme (Gotham et al. 2021).
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any antibiotic designated as a “qualified infectious disease product,” defined as “an antibacterial 

or antifungal drug for human use intended to treat serious or life-threatening infections.” This 

extension is in addition to any existing exclusivity period (e.g., through the Orphan Drug Act of 1983). 

As of 2017, this was the only non-push incentive that had been implemented (Årdal, Røttingen, et al. 

2017). However, there is debate over GAIN’s impact. While some authors believe it could have helped 

stimulate antifungal drug development (Perfect 2017) and could be used as a model for policy change 

in China (Tang et al. 2016), others believe that it will have limited economic impact—for example 

because sales during this period have little net present value, as they occur decades after the initial 

research was done (PCAST 2014). Indeed, the US President’s Council of Advisors on Science and 

Technology (PCAST) stated that GAIN has “no significant impact on pharmaceutical companies 

and only modest impact on small biotechnology firms.” Moreover, some authors believe that GAIN 

does not properly target incentives and so does not actually ensure innovative R&D (Outterson and 

McDonnell 2016; So and Shah 2014). Furthermore, GAIN does not address stewardship or access 

concerns—and indeed potentially worsens each of these by incentivising overuse of drugs and 

delaying the entry of affordable generics. Despite these concerns, further use of similar strategies is 

frequently proposed in the literature (see next section).

Restrictive prescribing
While the above-mentioned strategies primarily target innovation, several purchasing approaches 

have been used to improve the stewardship of drugs. For example, many countries use restrictive 

prescribing—restricting which drugs can be dispensed without prescriptions and/or who is able to 

write such prescriptions. Many countries have banned over-the-counter sales of antibiotics without 

a prescription. For example, in 2010, Brazil enforced the requirement of medical prescriptions for 

antibiotic sales in private pharmacies, leading to a drop in oral antibiotic usage (Kliemann et al. 2016). 

A review of such policies found a reduction in antibiotic consumption in four out of five instances 

(and no effect in the fifth) (Lim et al. 2020). However, imposing restrictions on some antibiotics 

may have the effect of “squeezing the balloon”—increasing use of other antibiotics as alternatives. 

In some instances, this shift in usage could be beneficial: indeed, the WHO advocates shifting 

antibiotic consumption patterns so that at least 60 percent of total usage is of antibiotics in the 

“access” category of its AWaRe classification, which indicates lower resistance potential (WHO 2021). 

The problem arises when restrictions on first-line drugs lead to increased usage of more important 

drugs, which are on the “watch” or “reserve” lists, encompassing, respectively, drugs with higher 

resistance potentials and drugs for which multi-drug-resistant organisms have already evolved. 

For example, a policy in China that included imposing limits on the percentage of patients treated 

with antibiotics, limiting the number of antibiotics in use, and limiting the use of IV antibiotics in 

primary care was effective at reducing total antibiotic consumption but increased the percentage 

contribution of third- and fourth-generation cephalosporins (Wang et al. 2020). Other restrictive 

prescribing initiatives include Australia’s reduction of default prescription repeats available and 

its 2020 change of advice from completing antibiotic packets to following prescriber guidelines 
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(Glasziou et al. 2022). However, a concern with all restrictive policies is that they may inhibit access 

to needed antibiotics. The balance between stewardship (i.e., preventing excess) and access is 

very delicate. Indeed, there is “no single sustainable model in LMICs that increases access while 

preventing excess” (Zhang et al. 2022). Thus, it is important to have context-adjusted programmes 

that consider the local access needs when designing stewardship measures.

Financial incentives for prescribers
Purchasing behaviours can also be changed through financial strategies that target prescribers. 

For example, in multiple settings, separating drug prescribing from dispensing (thus removing 

the financial incentive for prescribers to overprescribe) reduced both prescriptions and antibiotic 

use (Lim et al. 2020). Restriction on the reimbursement achieved from antibiotic prescription also 

had the same impact. Yoshikawa et al. (2021) found that financial penalties were more effective 

than capitation or pay-for-performance schemes in changing prescriber behaviour—though 

improvements in appropriate prescribing were only in the short term. Thus, such incentives for 

prescribers can be effectively deployed to promote stewardship activities. If incentives are correctly 

designed only to minimise inappropriate prescribing, then there should not be any impact on access. 

However, in the absence of other interventions, such incentives could decrease incentives for 

innovation. Moreover, one working group member expressed concern that such incentives may not 

be sustainable for LMICs—thus, further research may be required to determine the contexts in which 

such incentives may be applicable.

Tax incentives
Tax incentives can take many forms, according to different objectives. Tax credits or tax cuts can 

be used as push, or sometimes pull, incentives to drive innovation, depending on the time in the 

development process when they are implemented (Larsen 2016). However, tax credits have limited 

impact on SMEs because they do not help cash flow, and the public often has an unfavourable opinion 

of giving tax breaks to pharmaceutical companies (Baraldi et al. 2016). Moreover, they do not directly 

target access or stewardship. An alternative form of tax incentive is a hypothecated, Pigouvian tax 

on use (Hollis and Maybarduk 2015; Giubilini 2019). This would be charged to the users of antibiotics, 

thus motivating good stewardship, and the revenue could be used to drive innovation. However, 

these taxes would have to be designed very carefully to avoid unintended consequences, particularly 

on access (Harring and Krockow 2021).

5. Ideas that have not been implemented
In addition to the interventions already implemented, the literature includes many further proposed 

models. The majority of these are forms of pull incentives. This section outlines the literature on the 

perceived strengths and weakness of these proposed interventions with respect to the three pillars 
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of access, innovation, and stewardship. It is important to consider these in concert because of the 

potentially deleterious trade-offs between them—for example, interventions to improve stewardship 

may have negative consequences for access, and vice versa. Indeed, Årdal et al. (2016) stated that 

“access, conservation, and innovation are beneficial when achieved independently, but much more 

effective and sustainable if implemented in concert within and across countries.” Despite this, a 2017 

paper by Simpkin et al. found that “antibiotic sustainability and patient access requirements are 

poorly integrated into the array of incentive mechanisms” (Simpkin et al. 2017). Given the differing 

priorities people have in relation to access, stewardship, and innovation, as highlighted in section 3, 

considering all these different aspects will likely assist with consensus building and thus with 

achieving change.

Market entry reward
The most commonly proposed intervention to drive antimicrobial innovation is a pull incentive in 

the form of a market entry reward (MER). This could be a lump-sum reward, as proposed by the AMR 

Review (Review on Antimicrobial Resistance 2016), or a reward in the form of regular payments 

(see next subsection on subscription models). This reward could be contingent on sustainable use 

and access provisions (Årdal, Baraldi, et al. 2017; Monnier et al. 2019; Theuretzbacher, Årdal, and 

Harbarth 2017). For example, in order to receive delinked payments, companies might have to agree 

to restrict sales to humans only, not promote their drug, perform environmental waste monitoring, 

label the drug for specific uses, and/or transparently report sales (Theuretzbacher, Årdal, and 

Harbarth 2017). Researchers at Duke propose a specific model they call the Priority Antimicrobial 

Value and Entry (PAVE) Award, which would grant developers a significant reward upon market 

entry followed by smaller subsequent payments contingent on sustainable use, availability, and 

continued data collection (Daniel et al. 2017).

Many papers agree that such a reward would be beneficial because it would provide a known return 

for developers (i.e., reduce their risk), enable targeting of the incentive to areas of high unmet need, 

and ensure global access and appropriate use of resulting new drugs (Årdal, Røttingen, et al. 2017; 

PCAST 2014). However, there is significant debate over what form such a reward would take—in 

particular, whether it would be partially or fully delinked from sales volume. In a partially delinked 

system, a healthcare system would pay an annual fee for access to a certain volume of the drug, but 

any dose beyond that would be paid per use: the developer would receive some reimbursement for 

each pill sold beyond a certain point (BEAM Alliance 2019). In a fully delinked system, the developer’s 

return on investment is entirely independent of the volume of drug sold (Outterson 2014). In a fully 

delinked system, there is no incentive for developers to overmarket their products, so the system 

scores high in terms of stewardship. ReAct is therefore very supportive of a fully delinked approach, 

believing that a full change is needed since old methods have not worked (Aagaard et al. 2021). 

Indeed, they advise to “avoid partial delinkage” since it has “potentially negative consequences 

with respect to priority setting, stewardship, access, and developing appropriate formulations for 
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neglected populations” (Aagaard, Malpani, and Zorzet 2021, 43). However, most literature favours a 

partially delinked approach (the Transatlantic Taskforce on Antimicrobial Resistance, or TATFAR, 

and the BEAM Alliance) (Årdal, Johnsen, and Johansen 2018; Bhatti et al. 2018; Towse et al. 2017). 

Dutescu and Hillier (2021) found five papers advocating a partially delinked system, two proposing 

full delinkage, and seven whose position was unclear.

One reason that a partially delinked model is preferred is that the shift to a partially delinked 

system would be less disruptive than a shift to a fully delinked approach: a partially delinked 

system can work within existing reimbursement mechanisms (Årdal, Røttingen, et al. 2017) and has 

been successfully used before in different contexts by the US Biomedical Advanced Research and 

Development Authority, or BARDA (PCAST 2014). Årdal, Johnsen, and Johansen (2018) expressed 

a belief that the added benefit of a fully delinked system for only a few drugs would not exceed the 

costs of setting it up. For example, in the Norwegian context it would require legal changes. On 

the other hand, Driving Reinvestment in Research and Development and Responsible Antibiotic 

Use (DRIVE-AB) has pointed out that testing a long-term supply continuity model can also test the 

feasibility of implementing a delinked MER—and this could be done immediately while waiting for a 

novel antibiotic to be approved (Årdal, Findlay, et al. 2018). Moreover, Årdal, Johnsen, and Johansen 

(2018) argued that the unit price of zero in a fully delinked model could in fact lead to overuse, 

thereby countering stewardship goals. Additionally, fully delinked systems are less popular than 

partially delinked ones because they place all the risk on the payer—and, as argued by Bhatti et al. 

(2018), for the government to assume all the risk in a fully delinked model is not an optimal use of 

public resources. Also, if the payer misjudges future resistance patterns or innovation needs, then 

the system would result in funding innovation that is misaligned with needs (BEAM Alliance 2019; 

Bhatti et al. 2018). In contrast, the market dynamics at play in a partially delinked model would 

encourage innovation through differentiation (Bhatti et al. 2018).

All of the literature we found discussing whether to focus on a fully or partially delinked model 

predates the NHS’s pilot of a fully delinked model and the US legislation written with the same 

aim (both classed as subscription rather than MERs). Interviewees suggested that this pilot and 

draft legislation have addressed many of the concerns about a fully delinked model. In particular, 

these two schemes appear to have allayed the fear that governments would not be willing to fund 

incentives large enough to pay for antimicrobial innovation.

One paper suggested that the lower sums required for partial delinkage may make the system 

more sustainable (Årdal, Røttingen, et al. 2017). In contrast, one interviewee pointed out that the 

overall cost of a partially delinked system is likely similar to that of a fully delinked system, since the 

initial reward is topped up by revenue from sales via normal channels. Moreover, even in a partially 

delinked model there are questions around how such an MER would be funded. For example, a 

designed fund or tax (such as a pay-or-play tax) may be required to ensure its sustainability (Årdal, 

Røttingen, et al. 2017; Daniel et al. 2018).
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This high cost may be one reason why MERs have struggled to achieve political backing, despite 

having been proposed for many years (OECD et al. 2017). Indeed, Clift (2019) stated that the “problem 

with the [AMR] Review’s recommendations on market entry rewards is that they have not been taken 

forward politically, at the level of the G20 or G7, in any meaningful sense.” Moreover, the required 

shift in payment system may be a daunting undertaking. For example, the literature implies there 

is debate about the best way to implement an MER—in particular, around the issue of intellectual 

property (IP) rights. This has been historically contentious, and thus a clear plan is needed at the 

point of implementation (OECD et al. 2017). However, both the PASTEUR Act and the NHS England 

pilot have avoided this issue by leaving IP largely untouched. No interviewee raised IP as a concern, 

and the interviewees we spoke to about IP suggested that this debate is no longer relevant.

MERs are undoubtedly very effective at increasing the net present value (NPV) of a drug at all stages 

of R&D (Ciabuschi et al. 2020; Outterson 2021). While they may therefore be the best solution for 

stimulating innovation from Big Pharma, an MER alone does not provide any support to a company 

in the earlier stages of development. Thus, for SMEs, grants are likely more important (Ciabuschi 

et al. 2020). When implementing an MER, care must be taken to ensure that SMEs are sufficiently 

incentivised to continue innovating—such as by complementing an MER with a push incentive. 

Overall, MERs provide a good balance of stewardship, access, and innovation—indeed, they scored 

best on a modified version of Renwick’s framework that assessed whether the incentive improved 

NPV; promoted participation from both SMEs and large pharmaceutical companies; promoted 

cooperation, access, stewardship, and innovation; involved delinkage; and had been successfully 

implemented before (Dutescu and Hillier 2021).

Subscription model
Subscription models are a subset of MERs, whereby the developer receives regular payments after 

regulatory approval in return for providing access to the drug. The amounts of these payments 

can be varied according to value of the drug. For example, Rex and Outterson (2016) proposed a 

model whereby a single global buyer pays a base amount for every qualifying drug. This amount 

can be increased according to the novelty of drug mechanism, unmet need addressed, reduction in 

healthcare costs, targeting of priority pathogens, and post-approval expansions of usage.

As with MERs as a whole, subscription models can be either partially or fully delinked. They have the 

benefit of effectively incentivising innovation while also providing guarantees to enable access after 

approval (BEAM Alliance 2022). While their effectiveness has yet to be demonstrated, the National 

Health Service of England (NHS England) has recently launched a pilot subscription scheme to 

demonstrate the potential benefits of such an approach. Two drugs have been selected; the contract 

will reimburse drug makers according to the value of the drug, with a cap set at £10 million per 

annum (National Institute for Health and Care Excellence NHS England 2020). This is a fully delinked 

subscription scheme.
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Sweden is also piloting a subscription scheme—but has chosen to adopt a partially delinked model. 

Some respondents have questioned whether this is really a subscription scheme and whether the 

funding is large enough to generate innovation. This scheme aims to ensure access to products 

under patent protection for which current demand is insufficient to incentivise the proprietor to sell 

in Sweden. The Public Health Agency of Sweden will set a minimum guaranteed annual revenue; 

if this is exceeded through unexpectedly high sales, the developer will be paid a bonus equal to 

10 percent of the guaranteed annual revenue (Gotham et al. 2021; Public Health Agency of Sweden 

2020). Legislation has also been proposed in the United States to implement such a model. The 

PASTEUR Act would create a mechanism for developers to enter subscription contracts guaranteeing 

revenue of between US$750 million and US$3 billion for critical antibiotics, provided they commit to 

maintaining availability and supporting stewardship endeavours (Duke-Margolis Center for Health 

Policy 2020). While there is widespread support for use of such subscription models in HICs, ReAct 

has expressed concern that such models “may not be relevant or applicable in LMICs” due to a lack 

of health technology assessment (HTA) agencies, insufficient resources to pay large subscription 

fees, and low interest from companies to market new antibiotics in LMICs (Aagaard et al. 2021, 43). 

Two interviewees mentioned the need for more research on how to make these interventions 

relevant to LMICs.

Transferable exclusivity vouchers
Transferable exclusivity vouchers (TEVs) have been proposed to address the limitations of other 

incentive structures. TEVs would be awarded to drug developers after regulatory approval of a 

high-value drug to lengthen the patent life of another drug the same developer markets (Dutescu 

and Hillier 2021). Alternatively, the voucher could be sold to another drug developer. The level of 

reward could be tailored to the value of the new drug by changing the length of exclusivity provided 

by the voucher (Outterson and McDonnell 2016), such as by using a tiered system (Boyer, Kroetsch, 

and Ridley 2022). There is broad agreement in the literature that this would be a powerful way to 

stimulate innovation (Årdal, Lacotte, and Ploy 2020; Årdal, Røttingen, et al. 2017; Boyer et al. 2022). 

Indeed, the BEAM Alliance described a TEV as the best tool to reward the development of new 

therapies, since it is fast and simple to implement, provides a predictable return on investment for 

companies, and comes at an acceptable cost (BEAM Alliance 2022). One expert interviewed for this 

report stated that the European Commission is considering implementing transferable vouchers 

since it would be simpler to implement than other models, despite raising costs for individual 

member states. The European Federation of Pharmaceutical Industries and Associations also 

pushed for this model (EFPIA 2022), and the idea has support in the United States since it doesn’t 

require annual appropriations from Congress and can be sold as a “zero-budget” item (Outterson and 

McDonnell 2016).

However, critics have pointed out several downsides to this approach—in particular, in terms of 

access. By delaying the transition (of a different drug) to generics, a TEV would effectively subsidize 
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one area of healthcare at the expense of another, burdening patients in this other area with higher 

costs (Årdal, Røttingen, et al. 2017; PCAST 2014). This may be especially harmful for patients in LMICs, 

with higher prices inhibiting access to the patented drugs. TEVs also do not guarantee predictable 

access to the new drug (Årdal, Lacotte, and Ploy 2020), although Duke-Margolis Center for Health 

Policy proposed that developers could be required to submit an access plan before being awarded 

a voucher (Boyer et al. 2022). Similarly, TEVs do not guarantee appropriate use of a drug (Årdal, 

Røttingen, et al. 2017). Although we were told by an interviewee that TEVs could be designed to 

overcome stewardship issues, we have not seen any evidence of this impact. Moreover, critics argue 

that this system is inefficient and the cost too great (Årdal, Lacotte, and Ploy 2020; Årdal, Røttingen, 

et al. 2017; Outterson and McDonnell 2016; PCAST 2014). While guardrails to cap the financial 

impact on the insurer could be used in some contexts, this would not be possible in a multipayer 

European scenario (Årdal, Lacotte, and Ploy 2020). Another suggested amendment is to auction the 

vouchers and use the profit for an antibiotic innovation fund (Outterson and McDonnell 2016). In the 

US context, researchers at Duke University have suggested that such a program be administered 

by the FDA, which already has experience administering priority review vouchers (Boyer et al. 

2022). However, even with such adjustments, such an incentive scheme is likely to over-incentivise 

developers and may not sufficiently address access and stewardship issues.

Advanced market commitment (options market for antibiotics)
Building from an MER approach is the idea for a hybrid options market for antibiotics (OMA), 

modelled on the principle of financial call options (Brogan and Mossialos 2016). Under this system, 

early in the drug development process, the payer can purchase the right (an “option”) to buy a set 

number of units of the drug at a discounted price (the “strike price”) if it makes it to market. Since 

the purchaser is guaranteed a pre-agreed number of doses, this approach should support access. 

However, if options prices are set too high, then LMICs may struggle to get access to the drug (Årdal, 

Røttingen, et al. 2017). The option and strike prices could be based on the value of the drug developed 

(in terms of clinical need, efficacy, and innovativeness). Thus, this approach should support 

innovation—although the total revenue generated may be significantly less than that generated by 

other incentives (Brogan and Mossialos 2016).

The OMA differs from a traditional MER in that investment can come at any stage of the R&D process 

(rather than just at regulatory approval). Thus, the government shoulders greater risk because 

the product may or may not reach market (Årdal, Røttingen, et al. 2017). However, this approach 

also allows investors to moderate their risk level by adjusting the time of their investment. Early 

investment would bring greater risks but a lower option price. Early investment could also help 

move toward a delinked system, since the strike price would be very low, meaning that even high 

sales volumes of new products would generate relatively small revenues. However, full delinkage is 

probably untenable, as the option price would need to be extremely high (Brogan and Mossialos 2016). 

Overall, the model as a whole has only limited ability to promote stewardship. For instance, firms 
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may overmarket their products to make up for the loss in revenue from the discounts given to options 

holders (Brogan and Mossialos 2016).

Diagnosis confirmation model
Another volume-based remuneration system proposed in several papers is the diagnosis 

confirmation model (DCM). This approach uses a dual pricing structure, whereby novel 

antimicrobials are reimbursed at a higher price (reflective of their value) only when a patient’s 

diagnosis is confirmed with a diagnostic test or by physician judgment (Lum et al. 2018). This model 

therefore encourages both the use of diagnostics and the de-escalation of therapy if a patient does 

not have a multi-drug-resistant infection (i.e., when a novel antibiotic is not necessary, and a cheaper 

generic medication can be used). Thus, this model performs moderately well on the stewardship 

criterion and may have beneficial implications for patient outcomes (Årdal, Røttingen, et al. 2017). 

By paying for the value of antibiotics when justified, this model should stimulate innovation of a 

greater diversity of broad- and narrow-spectrum antibiotics (DRIVE-AB 2016). However, only a few 

SMEs have expressed belief that the DCM would significantly stimulate innovation (Årdal, Findlay, 

et al. 2018). Moreover, implementation of a DCM is reliant on diagnostic capacity, physician decision-

making capability, and good data systems—and thus may be harder for LMICs to implement, where 

these capabilities are comparably weaker than in HIC settings. Moreover, a DCM has no conditions to 

ensure access. For these reasons, the DRIVE-AB project chose not to select this model, stating that 

the MER seemed better aligned with the initiative’s overall goals (Årdal, Findlay, et al. 2018). Although 

DRIVE-AB prioritised MERs, DCMs may still warrant renewed consideration.

Long-term supply continuity model
The long-term supply continuity model was proposed by ReAct as a way to ensure a predictable 

supply of important generic antimicrobials (Aagaard, Malpani, and Zorzet 2021). Like an MER, this 

model relies on government payments of a delinked reward in return for supply of an antimicrobial. 

It could thus be used to test the feasibility of implementing a delinked model. While this system is a 

relatively new idea and thus is not frequently mentioned in the literature, it nonetheless garnered 

support, with one interviewee calling it “a worthy idea.” The model serves an aim like that of the 

SECURE initiative, developed by GARDP and the WHO: to expand access to essential antibiotics 

(WHO 2022).

Pay or play
“Pay or play” is a tax-based incentive proposed by the Review on Antimicrobial Resistance (AMR 

Review). This incentive would levy a tax on any large pharmaceutical company not developing 

antimicrobials, with the aim of incentivising pharmaceutical companies to maintain or start 

antimicrobial research programs. Additionally, the revenue raised could go towards funding 

innovation, for example through an MER. However, most pharmaceutical federations are strongly 
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opposed to this approach (ABPI, EFPIA, and IFPMA 2016). Moreover, the BEAM (Biotech Companies 

from Europe Innovating in Anti-Microbial Resistance Research) Alliance expressed concern 

that surcharges may be shifted onto consumers or health systems through higher prices from 

penalised companies (BEAM Alliance, 2019). Careful implementation would be required to ensure 

that companies are not incentivised to game the system through half-hearted investments (Årdal, 

Lacotte, and Ploy 2020). The proposal also does not address the issues of access and stewardship. Due 

to these concerns, pay or play appears to have fallen out of favour recently and is no longer frequently 

mentioned in the literature.

Drug valuation systems
All of the above options require setting a price that is reflective of each drug’s true value to society. 

Determining this value requires updating strategies for drug pricing. It is also important to ensure 

that developers are not able to game any interventions by overinflating the worth of their product or 

providing false information to investors. Setting appropriate drug prices can be especially hard when 

drugs are approved under noninferiority trials that do not explicitly demonstrate the additional 

value of the drug.

It will be important to update HTAs in order to better consider societal benefits, as current systems 

do not capture the value that antibiotics offer beyond the individual patient treated (Neri et al. 2019). 

Indeed, a report from the Boston Consulting Group cited HTAs as one of the four main barriers 

to implementing a subscription model (Boluarte and Schulze 2022), although Bhatti et al. (2018) 

recognised that updating HTA systems is an immediate, concrete action authorities can take while 

broader changes are explored. To ensure that HTAs better reflect antimicrobial value, Outterson 

and Rex (2020) and Schneider, Harrison, and McClellan (2020) proposed use of the STEDI system: 

considering the spectrum value (since narrow-spectrum antimicrobials are preferred due to their 

decreased adverse impacts on the gut microbiome), the transmission value (in avoiding infection 

spread), the enablement value (in enabling procedures with otherwise too great an infection risk), 

the diversity value (since a greater diversity of antimicrobial mechanisms limits the emergence 

of resistance), and the insurance value (against future threats) of antimicrobials. Similarly, Årdal, 

Johnsen, and Johansen (2018) proposed broadening HTA criteria to include (1) the value of an 

antimicrobial in controlling a specific drug-resistant target, (2) the value of having a stable drug 

supply, and (3) the value of preparedness against future threats. The BEAM Alliance welcomed 

the European Commission’s 2017 commitment to “develop new or improved methodological HTA 

approaches” (BEAM Alliance 2017)—but in 2021 called for “common, tailored HTA valuation” across 

member states (BEAM Alliance 2021). While some countries have made some alterations to HTAs for 

antibiotics, such as the new HTA system used in the NHS England pilot scheme, further changes are 

required (Neri et al. 2019).
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An alternate to using updated HTA systems is to use a TPP-based system to value drugs—this is the 

approach taken in the proposed PASTEUR scheme. Since this system is prospective rather than 

retrospective, it may be better at reducing commercial risk (unless HTAs are extremely predictable 

even when drugs are in early development). However, it increases the risk of funding drugs that 

end up not having large societal value—although the payments from the PASTEUR Act will likely be 

adapted based on real world evidence, during the subscription period.

In our interviews, all those who said they had reviewed the criteria for the US PASTEUR Act or the 

UK’s pilot scheme suggested that they thought both these systems would appropriately assess the 

value of new antibiotics. However, one person did raise concerns about a potential overemphasis on 

novel classes when new within-class antibiotics can have large therapeutic value.

Trends in the literature
The majority of papers captured by this literature review were focused only on HICs—despite 

including an additional search specifically targeting LMIC-focused studies. Just over half the 

papers (51.1 percent; 72/141) include any reference to “LMICs” or a specific LMIC country. However, 

most of these references were just in passing, with the paper primarily focused on policy in 

HICs. Only 14 papers—fewer than 10 percent—are focused exclusively on LMICs. Moreover, of the 

128 papers with named authors, just 16 (12.5 percent) had any authors based in an LMIC. Papers 

with LMIC-based authors were more likely to discuss restrictive prescribing, financial incentives 

for prescribers, and diagnostic confirmation models. They were less likely to discuss tax incentives 

or increasing reimbursement for antibiotics. Indeed, of the 37 (26.2 percent) papers discussing the 

role for increased reimbursement, not one had an LMIC-based author. With the exception of GAIN, 

discussions of policies tested in HICs, such as the Swedish and United Kingdom pilots, are also less 

discussed by LMIC-based authors.

As discussed in the methodology section, papers that included, either in their title or abstract, 

the phrase “low- and middle-income countries”—or the name of any country defined as such 

by the World Bank—were included in our search terms regardless of the year of publication. 

Other papers were included only if they were published in the last eight years (see appendix 3 for 

more details). Only one paper published before 2014 (2013) met the screening criteria. There is 

a noticeable shift in how often some interventions are discussed over time. MERs are one of the 

most discussed interventions in 2016, 2017, and 2018 but appear less frequently in more recent 

papers. In contrast, subscription models are discussed in only 7 papers before 2019 but have been 

mentioned in 32 papers since then. The number of papers on extending market exclusivity has also 

declined. Papers discussing a single policy, such as the GAIN Act, get more attention closer to the 

implementation of the policy. The frequency of papers discussing most other interventions appears 

to stay stable over time. A table outlining these results can be found in appendix 4.
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6. Limitations
The interviews were semi-structured. All were based on a standard set of questions that was 

shared with interviewees in advance. Although these questions were used as a starting point 

in all interviews, the interviewers did ask unscripted follow-up questions, which varied based 

on responses, as well as additional questions tailored to respondents’ particular expertise. This 

approach allowed greater flexibility and helped to clarify responses and explore nuances. However, 

it may also have introduced additional biases on the part of the research team.

The literature is predominantly focused on HICs, with almost half the papers making no reference 

to either LMICs or naming a country classed as an LMIC. In contrast, fewer than 10 percent of papers 

(14/141) focus exclusively on this group. This bias in the literature likely impacted the interventions 

discussed in this paper. Where the literature or interviewees raised concerns about specific 

interventions not working in LMICs, we have shared these. However, the large gaps in the literature 

mean that there will likely be some interventions identified by the literature review that will not be 

applicable in LMICs—but we did not find evidence to suggest not using them.

A quarter of the interviewees for this study currently live in LMICs; several more were from an LMIC 

but lived and worked in an HIC at the time of the interview. As previously outlined, the vast majority 

of authors in the literature were based in HICs, biasing our selection sample. A higher response 

rate from those based in HICs and a greater likelihood that interviewees would suggest HIC-based 

researchers led to a lower portion of interviewees being based in LMICs than the research team 

had intended.

The literature review was focused on how procurement system choices impact innovation, access, 

and stewardship. Therefore, procurement terms formed the basis of our search strategy, which 

biased our search toward papers focused on innovation. When linked to specific drugs, grants were 

included in the search, since grant funding is often linked to later procurement, setting conditions 

for price or sale. The literature on procurement systems appears to focus more on innovation than 

access and stewardship, leading this paper to focus more heavily on this goal. The specific search 

terms used to capture discussions on procurement (outlined in Appendix 1) might have further 

biased the paper in that direction.

The literature review did not distinguish between first-, second-, and third-line treatments. This 

decision was based in part on the fact that this distinction is not made in most of the existing 

literature. Additionally, this review focused more on new treatments, which are not typically 

first- or second-line.

We looked at all AMR literature related to LMICs in general. In practice, the needs of countries will 

vary significantly depending on wealth (which varies greatly even among LMICs) and population 

size as well as geographic, political, and cultural considerations. One goal of CGD’s working group is 
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to understand how these factors impact the needs of countries with respect to purchasing systems 

for antimicrobials.

7. Discussion
One of the main takeaways from the interviews is that economic issues (and the political difficulties 

in fixing them), not scientific issues, are the primary issues contributing to AMR and undermining 

the implementation of solutions. AMR is a slow-burning, long-term problem, and many respondents 

expressed a belief that our political and economic systems are not sufficient to meet these 

challenges. While a significant amount of research has been undertaken on the technical specifics of 

a new purchasing system in HICs, greater research—and evidence—must be generated to determine 

the best-fit models in each setting and to facilitate implementation, as well as to determine what 

approaches would work best in LMICs. Numerous new purchasing systems have been theorized and 

piloted to address these weaknesses in the antimicrobial pipeline, but the market for antimicrobials 

remains largely unchanged. Although global declarations and national action plans (NAPs) serve as 

commendable first steps to advancing access, promoting stewardship, and incentivising innovation, 

many countries lack the political will to go beyond words by fully funding these initiatives and 

implementing changes. For example, in fiscal year 2019–2020, only 19.9 percent of countries 

reported that their NAPs had funding sources identified (WHO, FAO, and OIE 2021). Moreover, NAPs 

often lack detail on how to promote R&D for AMR. Without clear, actionable strategies to translate 

commitment into action, many of these declarations simply pay lip service to the cause. NAPs must 

be funded, operationalized, and evaluated to successfully mitigate AMR through known solutions. 

Arrangements and incentives for antimicrobial procurement must be a key part of these national 

policies. While there has been progress in advancing push incentives to stimulate innovation 

in antimicrobial R&D, further work is needed, since neither push nor pull incentives alone will 

be sufficient to drive the required levels of innovation (Outterson 2021). Moreover, incentives 

implemented to date to incentivise innovation tend to not focus enough on adequate provisions for 

access and/or stewardship. Therefore, further work is needed to implement solutions that address all 

three of these crucial components.

Based on gaps identified through this analysis, additional research is needed to focus on effective 

implementation of a new purchasing system and to raise awareness of the severity of this issue 

among policymakers and the general public. Further research focusing on the specific point of 

implementation is needed—since Sertkaya, Jessup, and Wong (2017) found that at this timepoint, 

incentives may under-incentivise early-stage developers (i.e., do not achieve the desired 

outcome) and over-incentivise late-stage developers (i.e., achieve the desired outcome but at a 

cost that is higher than needed). Thus, transitional policies may be needed (such as the smaller 

transition subscriptions included in the PASTEUR Act (Bennet et al. 2021)). Where policies have 

been implemented, there was a dearth of research evaluating them—most likely because these 

interventions have been implemented too recently to be properly assessed, especially since the time 
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frames for drug innovation are long. However, the impact of any policy on access and stewardship 

ought to be much quicker to spot. An exception to the above is the US GAIN Act, which, as highlighted 

in Table 3, has been widely discussed and evaluated in the literature.

The literature found in this review was more focused on innovation than on access or stewardship. 

Our search strategy emphasised procurement and payment mechanisms, in line with the 

lens through which researchers usually view antimicrobial innovation. The overlap between 

procurement, stewardship, and access is relatively narrow, since solutions to promote stewardship 

and increase access are often broader than interventions related to purchasing systems. Thus, our 

search strategy included more innovation terms and so might also have biased the results in this 

direction.

There was also a large divide in the outlook of respondents based in HICs compared with those in 

LMICs. The former group is much more interested in innovation to overcome resistant pathogens 

and measures to restrict unnecessary use. In contrast, those based in or focused on LMICs are 

much more concerned about access to antibiotics and infection control measures that would reduce 

unnecessary use (but are beyond the scope of this project). This imbalance leads to a research agenda 

disproportionately focused on the needs of HICs, neglecting analysis and recommendations for the 

appropriate policies and effective implementation to address AMR in resource-constrained settings. 

The disproportionate production of research in HICs likely also underpinned the identification of 

more papers focused on innovation (the primary concern for HIC-focused individuals) than access 

or stewardship (the primary concerns for LMIC-focused individuals) in this review. Going forward, 

more research is needed to understand the best-fit solutions for LMICs.

AMR is a global problem that requires international coordination. Different countries will have 

different priorities and roles in overcoming this crisis and must, therefore, define distinct rights and 

responsibilities in the global response. Such complementary action will ensure there is sufficient 

funding for innovation and access to critical products while protecting the value of these products by 

reducing unnecessary use.

This paper serves as the first output for CGD’s working group on antimicrobial resistance, 

A Grand Bargain for Antimicrobial Procurement: Improving Purchasing Systems to Enhance Access, 

Stewardship, and Innovation for Antimicrobials in Low- and Middle-Income Countries. The research 

outlined here was undertaken in part to frame this working group. In future work, the working group 

will examine different ways to purchase antimicrobials in LMICs in order to identify actionable 

policies to improve access to and stewardship of key products as well as increase funding for 

research into new ones. Ultimately, governments, civil society, industry, health providers, and 

patients need to strike a new grand bargain to govern the rights and responsibilities to develop, 

protect, and ensure access to these vital medicines.
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Appendix 1. Search protocol
For years 2014+: (1) AND (2) AND (3) AND (4) AND (5)

For all years: (1) AND (2) AND (3) AND (4) AND (6)

Where (1)–(6) are as follows:

(1) Antibiot*[Title] OR antimicrobial[Title] OR antibacterial[Title] OR anti-infective [Title] OR 

antiviral[Title] OR antifungal[Title]

 N.B. Where Medical Subject Headings (MeSH) terms can be used, “anti-infective” covers all 

these.

(2) Resistan*[Title/Abstract]

 Our review was designed to focus on purchasing systems for novel antimicrobials—i.e., ones 

that have been developed in response to rising resistance rates. Thus, this term was included in 

our search strategy.

(3) Procurement[Title/Abstract] OR““R&””[Title/Abstract] OR Research[Title/Abstract] OR 

Development[Title/Abstract] OR Funding[Title/Abstract] OR Innovation[Title/Abstract] OR 

Pipeline[Title/Abstract] OR “Market Entry”[Title/Abstract]

 This landscape analysis was designed to capture literature discussing changes or 

improvements to the antimicrobial market via changes to the procurement system. Thus, 

“procurement,” or related terms, had to be included in the titles or abstracts of articles. While we 

are interested in the stewardship aspects of interventions, the scope of our review included only 

stewardship interventions that acted via changes to antimicrobial purchasing. Thus, we did not 

feel it necessary to include “stewardship” as a term on its own—this would have yielded many 

results that were out of scope.

(4) Incentive*[Title/Abstract] OR Policy[Title/Abstract] OR Policies[Title/Abstract] OR 

Strateg*[Title/Abstract] OR Program*[Title/Abstract] OR““Business model””[Title/Abstract] 

OR Mechanism*[Title/Abstract]

 The analysis was designed to review proposed changes to procurement systems, rather 

than simply describe the current situation. Thus, we included these terms to ensure that only 

literature actively suggesting new policies was included.

(5) Success*[Title/Abstract] OR Implementation[Title/Abstract] OR Uptake[Title/Abstract] OR 

Effect*[Title/Abstract] OR Efficacy[Title/Abstract]

 For many years, there have been discussions about potential interventions to antimicrobial 

procurement systems. However, there has been very little concrete movement. These terms 

were included to ensure we captured any interventions implemented in recent years.
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(6) LMIC*[Title/Abstract] OR “Low-Income Countr*”[Title/Abstract] OR “Middle-Income 

Countr*”[Title/Abstract] OR Africa[Title/Abstract] OR Burundi[Title/Abstract] OR 

Somalia[Title/Abstract] OR Mozambique[Title/Abstract] OR Madagascar[Title/Abstract] 

OR Afghanistan[Title/Abstract] OR “Central African Republic”[Title/Abstract] OR “Sierra 

Leone”[Title/Abstract] OR Congo[Title/Abstract] OR Niger[Title/Abstract] OR Liberia[Title/

Abstract] OR Malawi[Title/Abstract] OR Eritrea[Title/Abstract] OR Chad[Title/Abstract] 

OR Sudan[Title/Abstract] OR Gambia[Title/Abstract] OR Guinea-Bissau[Title/Abstract] OR 

“Burkina Faso”[Title/Abstract] OR Rwanda[Title/Abstract] OR Uganda[Title/Abstract] OR 

Mali[Title/Abstract] OR Ethiopia[Title/Abstract] OR Yemen[Title/Abstract] OR Togo[Title/

Abstract] OR Guinea[Title/Abstract] OR Tajikistan[Title/Abstract] OR Tanzania[Title/

Abstract] OR “South Sudan”[Title/Abstract] OR Lesotho[Title/Abstract] OR Zimbabwe[Title/

Abstract] OR Kyrgyz*[Title/Abstract] OR Zambia[Title/Abstract] OR Syria*[Title/Abstract] OR 

Nepal[Title/Abstract] OR Pakistan[Title/Abstract] OR Benin[Title/Abstract] OR Haiti[Title/

Abstract] OR Myanmar[Title/Abstract] OR Comoros[Title/Abstract] OR Senegal[Title/

Abstract] OR Cambodia[Title/Abstract] OR Cameroon[Title/Abstract] OR Mauritania[Title/

Abstract] OR Uzbekistan[Title/Abstract] OR Kenya[Title/Abstract] OR Nicaragua[Title/

Abstract] OR India[Title/Abstract] OR Timor-Leste[Title/Abstract] OR “East Timor”[Title/

Abstract] OR Nigeria[Title/Abstract] OR Bangladesh[Title/Abstract] OR “Sao Tome and 

Principe”[Title/Abstract] OR Angola[Title/Abstract] OR Honduras[Title/Abstract] OR “Cote 

d’Ivoire”[Title/Abstract] OR “Ivory Coast”[Title/Abstract] OR “Solomon Islands”[Title/

Abstract] OR Ghana[Title/Abstract] OR Lao*[Title/Abstract] OR Vietnam[Title/Abstract] 

OR “Papua New Guinea”[Title/Abstract] OR Bhutan[Title/Abstract] OR Iran[Title/Abstract] 

OR Kiribati[Title/Abstract] OR Morocco[Title/Abstract] OR Egypt[Title/Abstract] OR Cabo 

Verde[Title/Abstract] OR Bolivia[Title/Abstract] OR Vanuatu[Title/Abstract] OR Tunisia[Title/

Abstract] OR Djibouti[Title/Abstract] OR Eswatini[Title/Abstract] OR Philippines[Title/

Abstract] OR Ukraine[Title/Abstract] OR Algeria[Title/Abstract] OR El Salvador[Title/

Abstract] OR “West Bank”[Title/Abstract] OR Gaza[Title/Abstract] OR “Sri Lanka”[Title/

Abstract] OR Mongolia[Title/Abstract] OR Indonesia[Title/Abstract] OR Micronesia[Title/

Abstract] OR Samoa[Title/Abstract] OR Belize[Title/Abstract] OR Armenia[Title/Abstract] 

OR Georgia[Title/Abstract] OR Jordan[Title/Abstract] OR Azerbaijan[Title/Abstract] 

OR Kosovo[Title/Abstract] OR Guatemala[Title/Abstract] OR Namibia[Title/Abstract] 

OR Moldova[Title/Abstract] OR Suriname[Title/Abstract] OR Jamaica[Title/Abstract] 

OR Iraq[Title/Abstract] OR Fiji[Title/Abstract] OR “Marshall Islands”[Title/Abstract] 

OR Libya[Title/Abstract] OR Paraguay[Title/Abstract] OR Tonga[Title/Abstract] OR 

Albania[Title/Abstract] OR Lebanon[Title/Abstract] OR Ecuador[Title/Abstract] OR “North 

Macedonia”[Title/Abstract] OR Colombia[Title/Abstract] OR “Equatorial Guinea”[Title/

Abstract] OR Tuvalu[Title/Abstract] OR “South Africa”[Title/Abstract] OR Peru[Title/

Abstract] OR “Bosnia and Herzegovina”[Title/Abstract] OR Belarus[Title/Abstract] OR 

Maldives[Title/Abstract] OR Botswana[Title/Abstract] OR Gabon[Title/Abstract] OR 

Thailand[Title/Abstract] OR Guyana[Title/Abstract] OR Turkmenistan[Title/Abstract] OR 
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“Dominican Republic”[Title/Abstract] OR Dominica[Title/Abstract] OR “St. Vincent”[Title/

Abstract] OR Serbia[Title/Abstract] OR Brazil[Title/Abstract] OR Montenegro[Title/

Abstract] OR Mexico[Title/Abstract] OR “St. Lucia”[Title/Abstract] OR Cuba[Title/Abstract] 

OR Kazakhstan[Title/Abstract] OR Turkey[Title/Abstract] OR Argentina[Title/Abstract] 

OR Grenada[Title/Abstract] OR Bulgaria[Title/Abstract] OR Mauritius[Title/Abstract] OR 

China[Title/Abstract] OR Malaysia[Title/Abstract] OR Russia*[Title/Abstract] OR Costa 

Rica[Title/Abstract] OR Seychelles[Title/Abstract] OR Panama[Title/Abstract]

 While there has been previous research on interventions to improve antimicrobial procurement 

systems, little work has specifically focused on feasibility of these in low- and middle-income 

countries. Therefore, we chose to specifically include these terms in our search. Terms were 

included to capture all countries classified as low-income, lower-middle-income or upper-

middle-income, according to the World Bank Development Indicators.

Appendix 2. List of key organizations/initiatives 
searched for grey literature

•	 Access to Medicine Foundation

•	 BEAM (Biotech Companies from Europe Innovating in Anti-Microbial Resistance Research) 

Alliance

•	 British Society for Antimicrobial Chemotherapy

•	 CARB-X (Combating Antibiotic-Resistant Bacteria Biopharmaceutical Accelerator)

•	 Center for Disease Dynamics, Economics & Policy (CDDEP)

•	 Chatham House, the Royal Institute of International Affairs

•	 DRIVE-AB (Driving Reinvestment in Research and Development and Responsible Antibiotic 

Use)

•	 Duke-Margolis Center for Health Policy

•	 European & Developing Countries Clinical Trials Partnership (EDCTP)

•	 Global Antibiotic Research and Development Partnership (GARDP)

•	 Global Antimicrobial Resistance Innovation Fund (GAMRIF)

•	 Global Fund to Fight AIDS, Tuberculosis and Malaria

•	 High-Level Meeting of the UN General Assembly on Antimicrobial Resistance

•	 Infectious Diseases Society of America (IDSA)

•	 Innovative Medicines Initiative (IMI)

•	 Joint Programming Initiative on Antimicrobial Resistance (JPIAMR)

•	 Médecins Sans Frontières (Doctors Without Borders)

•	 National Health Service (England)

•	 Pew Charitable Trusts

•	 ReAct

•	 REPAIR (Replenishing and Enabling the Pipeline for Anti-Infective Resistance) Impact Fund
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•	 Review on Antimicrobial Resistance (AMR Review)

•	 Transatlantic Taskforce on Antimicrobial Resistance (TATFAR)

•	 UN Interagency Coordination Group on Antimicrobial Resistance

•	 UNICEF

•	 US Biomedical Advanced Research and Development Authority (BARDA)

•	 US President’s Council of Advisors on Science and Technology (PCAST)

•	 US President’s Malaria Initiative

•	 Wellcome Trust

•	 World Bank

•	 World Health Organization (WHO)

Appendix 3. Questions used to guide interviews 
with stakeholders

•	 What are the two or three biggest policy problems contributing to antimicrobial resistance?

•	 This project is focused particularly on how antimicrobials are procured, particularly in low- 

and middle-income countries. Do we need a new system for purchasing antimicrobials?

•	 If yes:

	� Why is this change necessary?

	� What would this system look like?

	� What drugs would this apply to (all antimicrobials, just new, only hospital, only 

outpatient)?

•	 If no:

	� What are the strengths of the current purchasing system?

	� Are any small modifications needed?

•	 What are the barriers to building consensus and implementing policy change in your area of 

expertise (geographic, field, industry)?

•	 Is there any research that we can either undertake or fund that would help move the policy 

process along?

•	 Anyone else should we speak to?
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Appendix 4. A breakdown of papers by intervention 
discussed

Intervention
Paper 
Count*

LMIC 
Authors* 2013 ’14 ’15 ’16 ’17 ’18 ’19 ’20 ’21 ’22

MER 76 5 0 3 6 12 10 14 10 8 7 6
Subscription 39 2 0 0 1 5 0 1 6 9 12 5
PASTEUR 14 1 0 0 0 0 0 0 0 2 8 4
NHS England 
Pilot

28 1 0 0 0 0 0 0 5 7 12 4

Sweden Pilot 18 0 0 0 0 0 0 0 3 3 9 3
PAVE 6 0 0 0 0 0 1 1 2 0 1 1
Extended 
exclusivity

50 3 1 5 5 11 8 6 2 3 7 2

TEV 37 2 0 2 2 7 5 4 6 1 5 5
GAIN 36 3 1 3 2 9 8 4 1 3 3 2
AMC 16 1 0 1 1 4 2 4 0 0 2 2
DCM 6 1 0 0 1 1 1 2 0 0 1 0
Pay or play 14 1 0 0 0 3 2 3 5 0 1 0
Tax incentives 33 1 0 1 3 8 6 6 3 1 2 3
Increased 
reimbursement

37 0 0 4 3 3 4 4 3 7 6 3

DRG carve-out 27 0 0 1 2 1 2 3 4 7 5 2
Grants 87 7 0 5 10 15 11 10 11 8 12 5
Restrictive 
prescribing

22 8 0 1 3 4 2 1 4 2 3 2

Financial 
incentives for 
prescribers/
disincentives to 
over-prescribe

12 2 0 1 0 2 0 1 5 0 2 1

Trials/approvals 
reform

68 6 1 5 6 10 7 8 11 6 10 4

21st Century 
Cures Act

12 0 0 0 1 3 3 2 0 1 1 1

Long-term 
supply continuity

4 1 0 0 0 0 0 2 2 0 0 0

*Most papers in the literature discuss more than one intervention. The sum of paper count is 644, 4.6 times the number of 
papers included in this review.
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